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57 ABSTRACT 
Diagnostics in a peripheral subsystem for a data pro 
cessing system are performed on a concurrent basis 
with other programs in the data processing system. 
The peripheral subsystem has capabilities of generat 
ing indications for the data processing system repre 
sentative of operational conditions that could be en 
countered; the data processing system is programmed 
to respond to said indications for diagnosing the oper 
ational capabilities of the connected peripheral sub 
system. Included in the diagnostics are interface 
checking between the subsystem and the rest of the 
data processing system, device status, capability of 
stacking status, capability of handling nonstackable 
status, verifying enable/disable operation, and check 
ing device busy status and the like. 

1 Claim, 6 Drawing Figures 
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CONCURRENT SUBSYSTEM DAGNOSTICS AND 
I/O CONTROLLER 

DOCUMENTS INCORPORATED BY REFERENCE 

1. IBM SYSTEMS JOURNAL, 'The Structure of 
System 360', Parts and II, Vol. 3, No. 2, 1964, Pages 
| 19 and 142, respectively by G. A. Blaauw and F. P. 
Brooks, Jr., and W. Y. Stevens. 

2. "IBM System/360 Engineering," by P. Fagg et al., 
PROCEEDINGS-FALL JOINT COMPUTER CON 
FERENCE, 1964, Pages 205-231. 

3. U.S. Pat. No. 3,214,739 (a two-channel switch or 
multiple interface switch). 

4. U.S. Pat. No. 3,303,476 (channel). 
5. U.S. Pat. No. 3,336,582 (CPU channel commands 

to control unit). 
6. U.S. Pat. No. 3,372,378 (a switching system for a 

data processing system). 
7. U.S. Pat. No. 3,400,371 (a CPU). 
8. U.S. Pat. No. 3,550, 33 (a channel). 
9. U.S. Pat. No. 3,377,619 (polling in a channel in 

cluding select out). 
10. Commonly assigned patent application Cormier 

et al. Ser. No. 101,079, filed Dec. 22, 1970, entitled 
"Command Retry Control by Peripheral Devices," now 
U.S. Pat. No. 3,688,274. 

BACKGROUND OF THE INVENTION 

The present invention relates to data processing sys 
tems having peripheral device subsystems and particu 
larly to concurrent diagnostics as between a data pro 
cessing system and the peripheral subsystem, for con 
currently diagnosing the present operational capability 
of the peripheral subsystem. 
Because of equipment complexities and high per 

formance operating capabilities, data processing sys 
tems, and particularly peripheral device subsystems, 
are periodically analyzed for proper operational status 
and capabilities. Also, when an error is introduced into 
the data processing system, apparently by a peripheral 
device subsystem, certain diagnostic procedures should 
be invoked for diagnosing the cause of the error so that 
corrective maintenance can be expedited. In most prior 
systems, diagnostics relating to a peripheral device sub 
system, such as a printer system, magnetic tape subsys 
tem, disk system, drum system, communication system, 
and the like, either require dedication of a central pro 
cessing unit (CPU) for diagnosing the present opera 
tional capabilities of the peripheral device subsystem 
(control mode) or that the peripheral device subsystem 
be completely disconnected from the data processing 
system and be operated in a diagnostic mode by main 
tenance personnel (off-line mode). The above proce 
dures, while effective to perform the diagnostics and 
the maintenance, are quite expensive because: (1) the 
cost per hour of a data processing system is extremely 
high; therefore, to assign the entire data processing sys 
tem for maintaining one peripheral device subsystem is 
a very expensive procedure. (2) Disconnecting a pe 
ripheral device subsystem from a data processing sys 
tem in many instances may require the data processing 
system to be stopped while the peripheral device sub 
system is disconnected. This means additional start-ups 
and, again, a waste of data processing system total time 
which becomes expensive. Further, no portion of the 
peripheral device subsystem is then available for any 
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2 
usage by the data processing system. Maintenance per 
sonnel must slowly diagnose the operational status of 
the peripheral device subsystem without the assistance 
of automated analysis generally available through a 
CPU. While some automatic test equipment may be 
employed, the analysis performable by a CPU usually 
is much greater than that which can be performed by 
test equipment. Again, once the subsystem has been di 
agnosed, it must be reconnected to the data processing 
system. (3) While disconnecting a peripheral device 
subsystem from a data processing system may be effec 
tive to diagnose operational status of the peripheral de 
vice subsystem, some errors can occur in the interface 
portion. Such disconnection may or may not detect 
such error-causing conditions. Accordingly, it is highly 
desirable that concurrent diagnostics be performed on 
a peripheral device subsystem by a data processing sys 
ten. 

As used in this application, the term "concurrent 
mode' indicates that the data processing system has 
other tasks or jobs in the system that are active and 
share system facilities with the diagnostic programs and 
procedures. This does not necessarily indicate that a 
given CPU will operate simultaneously on a data pro 
cessing job or task and a diagnostic job or task. Such 
jobs or tasks may be interleaved within the CPU with 
the peripheral device subsystem diagnostics being per 
formed simultaneously with data processing systems or 
other operations being performed by other subsystems 
or CPU's. 
"Quiescent mode' means that all operations with re 

spect to a peripheral device subsystem are complete ex 
cept those initiated directly or indirectly by an OLT 
(on-line test) such that the peripheral device subsystem 
is dedicated to diagnostics initiated by the OLT. The 
CPU may be still operating in a concurrent mode. 
On-Line Test (OLT) - A computer program in a 

CPU designed to initiate diagnostic procedures in a pe 
ripheral device subsystem upon command from an op 
erating system within the CPU. Such OLT's supervise 
diagnostic procedures. 
On-Line Test Executive Program (OLTEP) - The 

interfacing program between the CPU operating sys 
tem and OLT's. It is a supervisory program effecting 
proper sequencing of diagnostics effected by OLT's. 
Control Mode - A peripheral device subsystem is 

entirely dedicated to diagnostics. The OLT responds to 
all communications with the peripheral device subsys 
tems and operates to the peripheral device subsystem 
via OLTEP and can act in the supervisory mode. OLT 
restricts its activities to those devices in the peripheral 
device subsystem assigned to it by and through OLTEP 
before entry into the control mode. Entry of control 
mode usually requires a console entry and an OLT re 
quest. Exit from either the quiescent or control mode 
is by initiation from a request via the console into OL 
TEP. 
Accordingly, for concurrent diagnostic purposes, 

computer programs have been established including an 
on-line test executive program (OLTEP) for initiating 
and supervising concurrent diagnostic procedures. 
Some of the test requirements to date have required the 
device being diagnosed to be off-line for effecting a full 
test of the operating capabilities. Partial tests have been 
operated on a concurrent mode for a limited number 
of device operating characteristics. Limited testing on 
a concurrent basis does not provide sufficient meaning 
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ful diagnostic information for minimizing down time of 
a data processing system. Accordingly, it is very desir 
able and important that concurrent diagnostic capabili 
ties be enhanced, 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide enhanced 
concurrent diagnostic procedures for interface check 
ing, status reporting, enabled disable, tag signals, and 
the like. 
A peripheral device subsystem utilizing the teachings 

of the present invention includes means for performing 
signal processing or data processing operations in con 
nection with a data processing system. Additionally, 
means arc provided for generating operating condition 
indications responsive to channel commands to csab 
lish conditions within the subsystem representative of 
operating conditions not permissible during normal 
signal processing operations. The above usually follows 
a SET DIAGNOSE channel command which initiates 
a diagnostic mode within the peripheral subsystem. 
Preferably, chaining to an OLT operated CPU is re 
quired. During such diagnostic mode, a series of chan 
nel commands are issued by the CPU to the peripheral 
device subsystem forcing stacking status, forcing a 
falsely indicated control unit busy (CUB) or device 
busy (DVE BSY), and initiating enable? disable opera 
tions and checking response of the peripheral subsys 
tem to nonstackable status as well as to device and I/O 
controller stackable status. Dedication of the interface 
between a data processing system and a peripheral de 
vice subsystem is performed on a concurrent basis for 
diagnosing responses and actuations of the peripheral 
device subsystem with respect to such interface. 
The foregoing and other objects, features, and advan 

tages of the invention will be apparent from the follow 
ing more particular description of a preferred embodi 
ment of the invention, as illustrated in the accompany 
ing drawings. 

THE DRAWINGS 

FIG. 1 is a simplified flowchart showing a sequence 
of concurrent testing usable in connection with the 
present invention. 
FIG. 2 is a simplified operating system diagram illus 

trating the broad aspects of the present invention. 
FIG. 3 is a simplified block diagram of a system in 

corporating the teachings of the present invention. 
FIG. 4 is a simplified logic block diagram of an I/O 

controller usable with the FIG. 3 illustrated system. 
FIG. 5 is a simplified logic block diagram of a micro 

processing unit (MPU) usable with the I/O controller 
illustrated in FG, 4. 
F.G. 6 is a simplified block diagram of micropro 

grams resident in the FIG. 5 illustrated microprocessor 
used to operate the FIG. 3 illustrated peripheral device 
subsystem. 

GLOSSARY OF ABBREVIATIONS AND 
ACRONYMS 

This glossary provides a ready reference to the abbre 
viations repeatedly used in describing the invention: 

Address 
Address in (a tag signal supplied 

by an IFO controller indicating 
address signals appear on CB) 

ADOR 
ADDR 

ADDRO Address Out (a tag signal 
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ALU 
BKWD 
BK iNT 

BLK UC 

BOC 
BOR 

BOT 
CB 

CBO 

CCW 
CHN 
(M) 

CMDO 

CPU 
CT 

CTO 

CU 
CUB 
DE 

EP 
DEPRIME 

DAC 
DAGNOSE 

FWD 
GENRST 
BG 
C 
dLEPEND 

DLESCAN 

IHS 
NF 
I/O 

OS 

R 
SR 
MS 
MPU 
MPUX 

MPUY 

MTU 
NOP 

OLT 

OTEP 

4 
indicating address signals are 
being sent in bus out lines) 

Arithmetic-Logic Unit 
Backward 
Block interrupt if O controller 

flag blocking SUPPR) 
Block Unit Check I/O controller 

flag blocking UC status after a 
burst operation) 

Branch on Condition 
Beginning of Record (remains 

active during entirety of record 
readback signal envelope) 

Beginning of Tape 
Channel Bus in lines for carrying 

data signals from 110 controller 
to CPU via NTFX 

Channel Bus Out (lines for 
carrying data signals from a 
channel to an IO controller) 

Channel ("cynir Wor 
Channel 
()mmand (a set if control 

signals) 
Command Out (a tag signal telling 

an if O controller to change 
operation in accordance with 
predetermined criteria) 

Central Processing Unit 
Channel Tag in (a set of lines for 

tag signals supplied from an 10 
controller to a data channel 
concerning the interpretation 
of other signals supplied over 
CBI) 

Channel Tag Out (a set of lines 
for tag signals supplied from a 
data channel to an 10 
controller interpreting other 
signals supplied over CBO) 

Control Unit; an iO Controller 
Control Unit Busy (a tag signal) 
Device End (a tag signal from an 

l/O device indicating end of an 
operation) 

Device End Prime (see below) 
Device End Prime (a flag signal in 

a memory unit indicating a data 
channel has previously 
requested access to an if O 
device. Upon receipt of a 
device end (DE), Aignals are 
supplied to the channel to 
provide access to the IO 
device) 

Diagnostic 
A command ordering an IPO 

controller to enter a diagnostic 
mode of opcration 

Forward 
General Reset 
interblock Gap 
instruction Counter 
A wait routine for the channel 
microprogram unit used to wait 
for further instructions from a 
data channel 

A microprogram used to scan for 
DEPRMES 

information handling System 
interface Circuits 
Input/Output or input/Output 

Device 
l/O System (a CPU program 

operating under OS and added 
to control 1 O operations) 

instruction Register 
Local Store Register 
Multiple interface Switch 
Microprogrammable Unit 
Microprogrammable Unit No. X 

(used in connection with a data 
channel) 

Microprogrammable Unit No. Y 
(used in connection with an iO 
device) 

Magnetic Tape Unit 
No Operation (do-nothing 
command) 

On-Line Test (a CPU program for 
exercising and testing a 
peripheral device connected to 
the CPU) 

On-Line Test Executive Program 
(a controlling program for 
OLT's) 
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OP Operation 
PN Operation in a tag signal) 

OS Operating System (a CPU control 
program) 

RES Reserved 
ROS Read Only Store 
RS Reset 
RTN Return 
SD Subsystem Device interface (a 

multiplexing switch selectively 
connecting several CU's to a 
plurality of IO devices) 

SEO Select Out a tag signal from 
channel to CU attempting a 
selection (connection}} 

SERST Selective Reset 
SFBKWD Space File Backward 
SFW Space File Forward 
SO Start IO (a command initiating 

an iO OP) 
SPACE OP An MTU Space Operation 

moves of spaces tape) 
SA Status 
STAN Status in a tag signal indicating 

CB has a status byte) 
STN Status in see STATIN) 
STS Status 
Spri Suppressible Request In a tag 

signal 
SUPPRO Suppress Out (a tag signal) 
SWC Service in a tag signal) 
SWCO Service Out (a tag signal) 
AC Tachometer 
APE Op Tape Operation 
C Task Centrol Buffer 
O Test IO 
M Tape Mark 
U Tape Unit, also MTU 
TUADR Tape Unit Address Register 
TB Tape init Bus in 
TUBO Tape Unit Bus Out 
TUTAG Tape Unit Tag Register 
XA Exchange Register XA 
XB Exchange Register XB 
YA Exchange Register YA 
Y Exchange Register YB 

GENERAL PROCEDURE 

Referring now to FIG. 1, the general procedure fol 
lowed by a data processing system and a peripheral de 
vice subsystem for effecting concurrent diagnostics 
using the present invention is explained. First, a CPU 
at 100 supplies a SET DIAGNOSE channel command 
to the peripheral device subsystem for initiating diag 
nostic mode in the connected subsystem. It then forces 
the subsystem to be chained to the DIAGNOSE com 
mand such that no other data processing system can in 
terrupt the diagnostic procedures and thereby intro 
duce errors inadvertently into the interrupting data 
processing system. The SET DIAGNOSE command is 
initiated by an OLT via OLTEP to a channel processor. 
The subsystem is responsive to the command and its 
CCW to establish a diagnostic mode in accordance 
with the CCW as has been well known. Upon comple 
tion of step 100, the peripheral device subsystem is 
ready to perform concurrent diagnostics. 
CPU then sends diagnostic commands to the periph 

eral subsystem at 101. This includes forced indications 
in the I/O controller with regard to I/O devices, the 
control unit (CU), and to an MIS (multiple interface 
switch). Other indications, as well, may be forced for 
indicating operating status for diagnostic purposes, as 
will become apparent. At the end of step 101, the pe 
ripheral device subsystem has been set for diagnosing 
responsiveness to selected input/output commands and 
operational status with respect to certain selected 
channel commands. 
The CPU then supplies one or more chained I/O 

commands at 102. At 103, after the connected periph 
eral device subsystem has responded to the I/O com 
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mands supplied at 102, the CPU checks the forced indi 
cations and command responses for diagnostic pur 
poses. In accordance with the OLT, steps 102 and 103 
may be repeated. Alternatively, step 101 may be reini 
tiated for performing a second concurrent diagnostic 
procedure. Chaining may be maintained as steps 101, 
102, and 103 and repeated for different operating diag 
nostics. It may be desirable for fully utilizing the con 
currency of the diagnostic procedures to break the 
chaining at 104 for permitting interleaved data process 
ing operations. That is, the concurrent diagnostics may 
be performed in connection with one or two peripheral 
devices. The other devices are available for data pro 
cessing operations, and it may be desirable to inter 
leave the diagnostics with the data processing opera 
tions at the subsystem level in order to reduce diagnos 
tic cost to the data processing system. Accordingly, 
when the chain is broken at 104, other programs within 
the operating system or other data processing systems 
connected to the peripheral device subsystem can initi 
ate data processing operations. After the chain is bro 
ken at 104, step 100 may be repeated for a subsequent 
diagnostic, with the steps 100, 101, 102, and 103 also 
repeated. Finally, after the concurrent diagnostics, as 
requested by an initial program load (IPL) operating 
through OLTEP, the status is logged in CPU at 105 and 
probably printed out for use by maintenance personnel 
assigned to the data processing subsystem. The pro 
gramming exits at 106 completing the diagnostic task. 

SYSTEM ORGANIZATION 

Referring to FIG. 2, the environment in which the 
present invention may be practiced is shown in simpli 
fied form. CPU 110 has an operating system such as 
OS/360 or OS/370 at 11 . OS is an executive which 
calls in object programs 112 for performing data pro 
cessing operations, as is well known. The input/output 
program module 113 (IOS) program connects a chan 
nel processor 114 to OS 111 for effecting input/output 
operations. Channel processor 114, in turn, communi 
cates with one or more peripheral subsystems 115 
which performs the actual I/O operations. The periph 
eral subsystem additionally, through MIS, is connect 
able to another CPU 116 which is organized in the 
same manner as CPU 110. Additionally, CPU 110 has 
a set of diagnostic programs 117 which includes 
OLTEP and a set of OLT's. The OLT's may be resident 
on a disk subsystem (not shown) and callable into 
magnetic core memory of CPU 110 upon initiation by 
an IPL. Once an OLT is resident in CPU 1 0, it calls 
in operation of peripheral subsystem 115 through the 
programmed and hardware chains just described. The 
OLT controls CPU 10 just long enough to initiate 
operations of peripheral subsystem 115 during a diag 
nostic mode. During such diagnostic mode, channel 
processor 114 may be dedicated to the diagnostic pro 
cedure. Additionally, CPU 110 may have a plurality of 
such channel processors. In the alternative, channel 
processor 114 may service several I/O subsystems with 
each subsystem being, in turn, dedicated to an I/O 
function such as concurrent diagnostic or a data pro 
cessing operation. Each channel processor 114, of 
course, services several peripheral subsystems, only 
one of which is shown in FIG. 2. 
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PERPHERAL SUBSYSTEM HARDWARE 
CONFIGURATION 

Referring now to FIG. 3, the interface circuits be 
tween CPU's 110 and 1 16 and the peripheral device 
subsystem, including I/O controller 11, are shown in 
simplified logic form. Portions of the interfacing cir 
cuits pertinent to the practice of the invention are 
brought out in some detail, while the other interfacing 
circuits not pertinent to the practice of the present in 
vention, but necessary for effecting interfacing, are 
shown as a single block in each section. The circuitry 
represented by logic blocks 150 and 151, respectively, 
in interface A and B circuits 152 and 153, has been 
used before in a similar two-channel connection be 
tween I/O controller 11 and a pair of channels 114 and 
118. Interface circuits A and B are connected to con 
troller circuits 154 (FIGS. 4 and 5) via "MIS' (multi 
ple interface switch) 155. MIS 155 selectively connects 
circuits 54 to CPU 10 via interface A circuits 152 and 
channel (A) 1 14, or to CPU 116 via interface B circuits 
153 and channel (B) 118. Additionally, a neutral posi 
tion is employed. Channels A and B are connected to 
other peripheral systems in accordance with known 
data processing techniques. 

I/O controller 11 is connected to a plurality of I/O de 
vices via a set of cables 12 through a subsystem device 
interface (SDI) 157. SDI 157 may be constructed in ac 
cordance with the teachings of the patent to E. W. 
Devore, U.S. Pat. No. 3,372,378. In accordance with 
that patent, additional controllers 158 and 159 are se 
lectively connectable to the plurality of I/O devices 
through SD 157. In turn, CU's 158 and 159 may have 
separate MIS's for connecting to a plurality of CPU's 
160. 

in accordance with known data processing tech 
niques, any of the CPU's 110, 116, or 160 can connect 
to any of the I/O devices via SD 157. In practicing the 
present invention in the illustrated environment, con 
current diagnostics on any of the I/O devices and CU's 
11, 158, and 159 may be initiated and supervised by 
any of the connected CPU's. That is, two of the CPU's 
160 may perform diagnostics on CU 158 on a concur 
rent basis with other tests in the respective CPU's. Ad 
ditionally, because of SD 157, such CPU's can per 
form concurrent diagnostics with respect to any of the 
I/O devices connected to SD 157. In a similar manner, 
CPU's 110 and 116 can, on a concurrent basis, perform 
diagnostics on I/O controller 11 and any of the I/O de 
vices. The same is applicable to CU 159 and the other 
CPU's 160. 
Before proceeding to the description of the portion 

of the logic pertaining to practicing the invention in the 
illustrated environment, the operation of MIS 155 as 
presently employed in several data processing systems 
is briefly described. The function of MIS 155 is that of 
a multiple-pole, triple-throw switch 165. Effectively, all 
of the buses and cables interconnecting channels 114 
and 118 with I/O controller 11 are switched by 165 
through electronic means of known design. In a first 
position at A, switch 165 interconnects channel 114 to 
I/O controller circuits 154. At position C (the neutral 
position), circuits 154 are disconnected from channels 
114 and 118. At position B, channel 118 is connected 
to circuits 154. Switch 165 is actuated by request from 
channels 114 and 118 as initiated by CPU's 110 and 
116. Since CPU's 110 and 1 16 operate asynchronously, 
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two requests can bc received by MIS 155 at the same 
time. MIS has priority circuit 166 for assigning priority 
to one of the two requests. The requests are manifested 
in the illustration by a select out (SELO) tag signal sup 
plied by channels 114 and 1 18, respectively, over ca 
bles 168 and 169. SELO is supplied from those cables 
to priority circuit 166 via lines 171 and 172. Addition 
ally, SELO is also supplied to logic circuits 150 and 151 
as will become more apparent. Priority circuit 166 re 
sponds to SELO on lines 171 and 172 to selectively set 
selector latch 173 and reset neutral indicating latch 
174. For example, if latch 174 is in the active condi 
tion, switch 165 is to terminal C. Upon receiving 
SELO, priority circuit 166 resets latch 174 to the inac 
tive condition and simultaneously sets latch 173 either 
to A or B for selectively moving switch 165 to the A or 
B terminals thereby connecting one of the two inter 
faces to circuits 154. In the illustrated system, interface 
A has priority; hence, if two SELO's are received simul 
taneously, priority circuit 166 sets latch 173 to condi 
tion A. As a result of this selection, an initial selection 
sequence for channel 114 is performed by circuits 154. 
A control unit busy (CUB) signal is supplied to channel 
118 indicating the subsystem is not available. Upon 
completion of an I/O operation, circuits 154 through 
microprogram means supply a control signal over cable 
176 and thence line 177 setting latch 174 to N, thereby 
moving switch 165 to terminal C. The condition of 
latch 173 then is ignored until another SELO is re 
ceived by priority circuit 166. Under chained opera 
tions, circuits 154 are inhibited from setting latch 174 
to the active condition, hence, maintaining the opera 
tional state of latch 173 in accordance with its setting 
by circuits 166. 
Once MIS 165 has been actuated to terminal A or B, 

SELO is supplied through switch 165 to cable 179, 
hence, over line 180 to microprocessor circuits within 
circuits 154 as later described for trapping same to an 
initial selecting sequence. SELO also travels to inter 
face A and B circuits 152 and 153, logic 150 and 151. 

Circuits 154, which include a microprocessor, in re 
sponse to SELO trap on line 180 supply an address in 
(ADDRI) initiating signal over cable 176 to either in 
terface circuits 152 or 153 in accordance with switch 
165 setting. The respective logic circuits 150 and 151 
generate the ADDRI signal for supplying it to the re 
spective channels. Simultaneously, the CUB latches 
182 and 183 in the other interface circuits are set to the 
active condition. These latches supply an activating sig 
nal to the encoding circuits 184 and 185 which supply 
CUB to the respective channels. Encoders 184 and 185 
are actuated by a later-described status in (STATIN) 
signal generated by activity in circuits 154. STATIN in 
dicates that the set of signals on channel bus in (CBI), 
later described, indicates the status of the response of 
the I/O subsystem to a request by the activating chan 
nel. In this regard, both interface circuits 152 and 153 
include STATIN generators 188 and 189 which gener 
ate code permutations for CBI, respectively, for chan 
nels A and B in response to instructions received from 
circuits 154. STATIN is simultaneously supplied with 
the code permutations for indicating status of the sub 
system. 
STATIN generators 188 and 189 generate the STA 

TIN signal through OR circuits 190 and 191. In usual 
data processing operations, logic circuits 150 and 151 
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respectively generate the STATIN signals. In certain 
situations, AND circuits 192 and 193 generate a STA 
TIN signal. Switched SELO on line 180 is one input to 
both AND circuits. This indicates that the STATIN tag 
is generated in response to the SELO after MIS 155 has 
assigned priorities and effected operations of switch 
165; i.e., STATIN is not generated until circuits 154 
can be connected to the selecting channels. The other 
inputs to AND circuits 192 and 193 are respectively 
supplied by OR circuits 194 and 195. 
One input signal to both OR circuits 194 and 195 is 

supplied over lines 197 and 198 entitled "ARM CUB.' 
ARM CUB enables a CUB response to a channel to 
which the subsystem is chained. Under normal opera 
tions, CUB can never be issued to a channel to which 
the subsystem is chained. This is a technique in con 
current diagnostics enabling a CPU, through its chan 
nel, to verify operation of the CUB circuits in the sub 
system. 
STATIN is also activated whenever circuits 154, ei 

ther upon their own initiation or upon receipt of a 
channel command (including a CCW), perform a gen 
eral or selective reset. During such a reset operation, an 
activating signal supplied respectively over lines 200 or 
201 to supply STATIN to the initiating channel such 
that the status, as a result of the reset, can be supplied 
over CBI for analysis by the respective CPU's. Addi 
tionally, STATIN is generated in response to an SELO 
for presenting initial status over CBI as detected by 
AND circuits 202 and 203, respectively, for the two in 
terfaces. These AND circuits are responsive to AB 
latch 173 being in the appropriate signal state, latch 
174 indicating a not neutral connection of switch 165, 
and a STATIN generating signal received from circuits 
154. 

I/O CONTROLLER 11 AND ITS RELATIONSHIP 
TO THE SYSTEM 

f0 controller 11 operates with the channel described 
in the Moyer et al., U.S. Pat. No. 3,303,476. FIGS. 1 
and 3 of that patent describe all tag signals used herein 
except SUPPRESSIBLE REQUEST IN which is de 
fined with respect to MPUX (channel MPU) micropro 
grams. It also assumes that the interface between the 
controller and the l/O devices follows a similar busout, 
but-in, tag-line arrangement. In addition to the func 
tions described in the Moyer et al. patent supra, a ta 
chometer input line is provided to I/O controller 11, as 
later described. 
The term "CPU' is hereafter used to include the 

channel portions of data processors. I/O controller 11 
provides control for exchanging information bearing 
signals between CPU's and I/O devices, such as mag 
netic tape units (MTU's) via cable 12 (FIG. 4). 
I/O controller 11 has three main sections. MPUX is 

a microprogrammable unit (MPU) providing synchro 
nization and control functions between the I/O control 
er 11 and channels 114 and 118. MPUY performs sim 
ilar functions with fo devices via SD 157. In a mag 
netic tape subsystem, MPUY provides motion control 
and other operational related functions uniquely asso 
ciated with the I/O device. The third section is data 
flow circuits 13, which actually process the informa 
tion-bearing signals. Data flow circuits 13 may consist 
of entirely a hardware set of sequences and circuits for 
performing information-bearing signal exchange opera 
tions. In an I/O controller associated with a magnetic 
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tape recording system, such data flow circuits include 
writing circuits for both PE and NRZI, readback cir 
cuits for both encoding schemes, deskewing opera 
tions, certain diagnostic functions, and logging opera 
tions associated with operating a magnetic tape subsys 
te. 
Since MPUX and MPUY are independently opera 

ble, each having its own programs of micro 
instructions, program synchronization and coordina 
tion are provided. To this end, MPUX has exchange 
registers 14 while MPUY has exchange registers 15. 
The signals from the MPU's temporarily stored in these 
registers are supplied directly to data flow circuits. 13 
for effecting and supervising data flow and signal pro 
cessing operations. Additionally, such signals are simul 
taneously provided to the other MPU. That is, register 
15 supplies MPUY output signals to MPUX and regis 
ter 14 supplies the MPUX output signals to MPUY. 
The respective MPU's under microprogram control se 
lectively receive such signals for program coordination. 

The channels exchange control signals with MPUX 
over CTO (channel tag out), CTI (channel tag in), 
CBO (channel bus out), and CBI, plus trap control line 
17. When the trap line is actuated, MPUX aborts all 
present operations and branches to a fixed address for 
analyzing signals on CBO. These signals force MPUX 
to perform channel commands or selected functions. In 
a similar manner, MPUX has trap control line 18 ex 
tending to MPUY. MPUY responds to an actuating sig 
nal on line 18 from MPUX in the same manner that 
MPUX responds to a trap signal on line 17, MPUY, in 
addition to exchanging control signals with I/O devices, 
also has trap line 21 for controlling an I/O device in a 
similar manner. All information-bearing signals are 
processed through data flow circuits 13 via full-duplex 
cables 23 and 24. 
Data flow circuits 13 have CBI lines 30 and CBO 

lines 31. Each set of lines has a capability of transfer 
ring one byte of data plus parity. Similarly, tape unit 
bus in (TUBI) lines 32 transfer signals to data flow cir 
cuits 13 and MPUY to the 10 devices via SD 157. 
Tape unit bus out (TUBO) lines 33 carry information 
bearing signals for recording in MTU's plus commands 
from MPUY and MTU addresses from MPUX. Status 
signals are supplied both to MPUX and MPUY over 
status cables 34 and 35. Velocity or tachometer signals 
supplied by the selected and actuated MTU are re 
ceived over line 36 by MPUX, MPUY, and data flow 
circuits 13. 
MPUX has output bus 40 (also termed B bus) supply 

ing signals to its exchange registers 14. These include 
branch control register 41, register XA, and register 
XB. Output bus 40 is also connected to the channel ex 
changing registers 42. These registers are CTI and CBI. 
CBI is channel bus in, while CTI is channel tag in. CTI 
transfers the tag signals from I/O controller 11 to CPU 
as described in the Moyer et al. patent and other con 
trol signals for interfacing operations. 

Additionally, CBO gate 43 receives bytes of data for 
data flow circuits 13 and for MPUX. Gates XA and XB 
similarly gate exchange signals from the MPUY ex 
change registers 15. Gate XA receives the control sig 
nals from register YA while gate XB receives exchange 
signals from register YB. CB register is shared by 
MPUX and data flow circuits 13. The CB lines are 
multiplexed in accordance with the Moyer et al. patent. 
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CTI supplies tags indicating what the bus in signals 
ea. 

Signals in TUBO register output lines 33 are inter 
preted by the MTU's in accordance with the signals in 
TUTAG (tape unit tag) register. 

External signals are supplied to MPUX and MPUY 
via external registers 50 and 51, respectively. Such ex 
ternal signals may be from another I/O controller, from 
a maintenance panel, communication network, and the 
like. Also, hardware detected errors are lodged in regis 
ter 52 for sampling by MPUX. 
I/O controller 11 has an efficient initial selection pro 

cess. MPUX responds to a channel SELO request for 
service of an MTU to provide the MTU address over 
output line 40 into TU address register 60; from there, 
the address is sent to all MTU's. The appropriately ad 
dressed MTU responds to MPUY that the selection is 
permissible or not permissible. If permissible, a connec 
tion is made; MPUY notifies MPUX via register YA. 
MPUX then completes the initial selection by respond 
ing to the requesting channel via CTI and MIS 155. 
Data processing operations then ensue. 

MICRO PROGRAMMABLE UNITS (MPUS) 
The MPU's contain microprograms which determine 

the logic of operation of I/O controller 11. MPUX con 
tains a set of microprograms in its control memory de 
signed to provide a responsiveness and data transfers 
with the channels. In a similar manner, MPUY contains 
a set of microprograms for operation with the various 
MTU's. Registers 14 and 15 contain signals from the 
respective microprograms which serve as inputs to the 
respective programs for coordinating and synchroniz 
ing execution of various functions being performed. A 
better understanding of how the microprograms oper 
ate the hardware is attained by first understanding the 
logic construction of the MPU's which are constructed 
in an identical manner. 
Referring more particularly to FIG. 5, an MPU us 

able in Ifo controller 11 is described in a simplified 
block diagram form. Data transfers are serially in bytes 
of eight bits each. The microprograms are contained in 
read only store (ROS) control memory 65. While a 
writable store could be used, for cost-reduction pur 
poses, it is desired to use a ROS type of memory. The 
construction and accessing of such memories are well 
known. The ROS output signal word, which is the in 
struction word, is located by the contents of instruction 
counter (IC) 66. IC 66 may be incremented or decre 
mented for each cycle of operation of MPU. By insert 
ing a new set of numbers in IC 66, an instruction 
branch operation is effected. The instruction word 
from ROS 65 is supplied to instruction register (IR) 67 
which staticizes the signals for about one cycle of oper 
ation. The staticized signals are supplied over cables 68 
and 69 to various units in MPU. Cable 68 carries sig 
nals representative of control portions of the instruc 
tion word, such as the operation code and the like. Sig 
nals in cable 68 are supplied to IC 66 for effecting 
branching and instruction address modifications. Cable 
69, on the other hand, carries signals representative of 
data addresses. These are supplied to transfer decode 
circuits 70 which respond to the signals for controlling 
various transfer gates within MPU. The other portions 
of the signals are supplied through OR circuits 71 to 
arithmetic logic unit (ALU) 72. In ALU 72, such sig 
nals may be merged or arithmetically combined with 
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12 
signals received over B bus 73 for indexing or other 
data processing operations. MPU has local store regis 
ter memory (LSR) 75 accessible in accordance with 
the address signals carried over cable 68. Address 
check circuit 76 verifies parity in the address. The ad 
dress signals may also be used in branch operations. 
AND circuits 77 are responsive to transfer decode sig 
nals supplied from circuits 70 through AND circuits 78 
to transfer the address signals in an instruction word to 
IC 66. Such transfer may be under direct control of the 
operation portion of the instruction word as deter 
mined by transfer decode circuits 70 or may be a 
branch on condition (BOC) as determined by branch 
control circuits 79 which selectively open AND circuits 
77 in accordance with the conditions supplied thereto, 
as will become apparent. 
The data flow and arithmetic processing properties of 

the MPU center around ALU 72. ALU 72 has two byte 
inputs, the A bus from OR circuits 71 and B bus 73. 
ALU 72 supplies output signals over cable 80 to D reg 
ister 81. D register 81 supplies staticized signals over D 
bus 82 to LSR 75. Instruction decode circuits 83 re 
ceive operation codes from IR 67 and supply decoded 
control signals over cable 84 to ALU 72 and to AND 
circuits 78 for selectively transferring signals within 
MPU. 
ALU 72 has a limited repertoire of operations. In 

struction decode 83 decodes four bits from the instruc 
tion word to provide 16 possible operations. These 
operations are set forth in the Instruction Word List be 
low: 

TABLE 

Instruction Word List 

Op Code Mnemonic Function 
O STO Store constant in LSR A set to 0 

STOH Store constant in LSR, indexed 
addressing 

2 BC Match with Field 1, branch to 
Addr in Field 2 

3 BCH Match with Field 1, branch to 
Addr in Field 2 

4. XFR Contents of one selected LSR 
location is transferred to 
selected register or selected 
input is gated to one selected 
LSR location 

s XFR See XFR above plus indexed 
addressing 

6 BU Branch to 12-bit ROS address in 
instruction word 

7 00 Not used - illegal code 
s A OR'd with B, result stored in 

SR 75 
9 ORM A OR'd with B, result not stored 

A. ADD A plus B, sum stored in LSR 75 
B ADOM A plus B, sum not stored 
C AND A ANDed with B, result to LSR 

7s 
D ANDM A AND ed with B, result not 

stored 
E XO A EXCLUSIVE OR B, result to 

LSR 7s 
F xOM A EXCLUSIVE OR B, result not 

stored 

In the above list, the letter 'A' means A register 85, 
'B' is the B bus, and the mnemonics are for program 
ming purposes. The term "selected input' indicates 
one of the hardware input gates (92, 94, 96, 98) to the 
ALU output bus 80. The term "selected register' indi 
cates one of the "hardware' registers in MPU. These 
include the interconnect registers 14 and 15 (FIG. 4), 
tag register 74, bus register 99, address register 60, and 
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IC 66. Note that the transfers from LSR 75 to these se 
lected registers are via B bus 73. In FIG. 4, the B bus 
for MPUX corresponds to cable 40, while the MPUY 
B bus is cable 40A. Registers 14 receive signals via 
AND circuits 86 and 87. In MPUY AND circuits 86 
and 87 supply signals to exchange registers 15. Branch 
control 79 in FIG. 5 is the internal branch control. 
Branch controls 41 and 41A of FIG. 2 supply their sig 
nals respectively over cables 88 and 87A to the respec 
tive MTU's. These branch controls are separate cir 
cuits. Tag register 74 in FIG. 3 for MPUX corresponds 
to CTI register in the channel exchange registers 42. 
For MPUY, it corresponds to TUTAG register con 
nected to SD 157. In a similar manner, bus register 99 
for MPUX is register CBI in channel exchanging regis 
ters 42, while in MPUY it is register TUBO. Address 
register 60 of FIG. 5 corresponds to TU address regis 
ter 60 of FIG. 4. MPUY address register 60 is not used. 

Status register 89 has several output connections 
from the respective MPU's. It is divided into a high 
and low-order portion. The high-order portion has 
STAT (status) bits 0-3, while the low-order portion has 
STAT bit 0 plus STAT bits 4-7 (referred to as STAT 
A through STAT D, respectively). The low-order por 
tion is supplied to the branch control 79 of the other 
MPU's. The bits 0 and 4-7 are supplied to the data 
flow. Bit 7 additionally is supplied directly to the ALU 
72 of MPUY as indicated by lines 90 in FIG. 4. This 
corresponds to a self-trapping operation which will be 
later described. Interpretation of the STAT bits is mi 
croprogram determined. 
The signal-receiving portions of each MPU are in 

four categories. First, bus register 91 is designed to re 
ceive tags and data bytes for MPUY; this corresponds 
to CBO register 43 of FIG. 4. An MPUY bus register 
91 is TUB register. AND circuit 92 is responsive to the 
transfer decode signals from circuits 70 to selectively 
gate bus register 91. From thence, the data bytes are 
supplied to LSR 75. Secondly, D register 81 also re 
ceives inputs from hardware error register 93 via AND 
circuits 94. Hardware error signals (parity errors, etc.) 
are generated in circuit 95 in accordance with known 
techniques. Thirdly, AND circuits 96 receive external 
data signals over cable 97 A for supplying same to D 
register 81 under microprogram control. Fourthly, in 
terchange registers 14 and 15 respectively supply sig 
nals to pairs of AND circuits 98 which selectively gate 
the interchange signals to D register 81 under micro 
program control. The receiving microprogram controls 
the reception of interchange signals from the other 
MPU. 
Generally, the outgoing signals from each MPU are 

supplied via B bus 73, also a main input bus to ALU 72. 
The signal-receiving bus is the D bus, which is the input 
bus for LSR 75 and the output bus for ALU 72. 
Since ALU 72 has a limited repertoire of operations, 

many of the operations performed are simple transfer 
operations without arithmetic functions being per 
formed. For example, for OP code 4, which is a transfer 
instruction, the contents of the addressed LSR are 
transferred to a selected register. This selected register 
may be A register 85 in addition to the output registers. 
To add two numbers together in ALU 72, a transfer is 
first made to A register 85. The next addressed LSR is 
supplied to the B bus and added to the A register con 
tents with the result being stored in D register 81. At 
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the completion of the ADD cycle, the contents or result 
of D register 81 are stored in LSR 75. If it is desired to 
output the results of the arithmetic operation, then an 
other cycle is used to transfer the results from LSR 75 
over B bus 73 to a selected output rcgister such as onc 
of the interchange registers or bus registcr 99. 

In FIG. 5, the input to D register 81 is either cable 44 
or 44A of FIG. 4. Hardware error circuits 95 and error 
register 93 of FIG. 5 correspond both to the hardware 
error circuits 52 and 52A of FIG. 4. External cables 
97A receive signals from the external registers 50 and 
51 respectively for the two MPU's. 
AND circuits 98 of FIG. 5 correspond to the gates 

XA, XB, Y.A., and YB of FIG. 4. 
Each MPU is trapped to a predetermined routine by 

a signal on trap line 17 or 18, respectively; the trap sig 
nal forces IC 66 to all zeroes. At ROS address 000, the 
instruction word initiates X-trap routine or Y-trap rou 
tine (FIG. 6). For reliability purposes, it is desirable to 
force MPUY to inactivity. This means that clock or os 
cillator 48 is gated to an inactive state. During normal 
operations, clock 48 supplies timing pulses to advance 
IC 66 and coordinate operations of the various MPU's 
as is well known. Whenever MPUY has finished its 
operations, it sets STAT D in register 89. STATD indi 
cated MPUY has finished its operations as requested by 
MPUX. The STAT D signal sets hold latch 99A indicat 
ing that MPUY is inactive. Hold latch 99A gates clock 
48 to the inactive condition. When MPUX traps 
MPUY, not only is IC 66 preset to all zeroes, but hold 
latch 99A is reset. Clock 48 is then enabled for operat 
ing MPUY. 

MICROPROGRAMMING GENERALLY 

FIG. 6 shows general relationships between the mi 
cro-routines of MPUX and MPUY. This showing is 
greatly simplified to give a general impression of how 
the micro-routines cooperate to perform 10 controller 
functions. Many of the functions performed by these 
micro-routines have been performed before in other 
I/O controllers, usually by hardware sequences. Some 
micro-routines of lesser importance to the present in 
vention have been omitted for clarity. The described 
routines were selected to illustrate the operating rela 
tionships of MPUX, MPUY, data flow circuits 13, 
MTU's, and CPU in evaluating subsystem performance 
by concurrent diagnostics as more clearly brought out 
later. 
X-idlescan 120 and Y-idles can 121 monitor pending 

status, interrupt status, and provide intercommu 
nication between the two MPU's for ascertaining avail 
ability of the I/O devices. X-idles can 120 includes trap 
ping MPUY via Y-idlescan 121 for polling I/O devices 
via SD 157 to determine availability of an addressed 
MTU. Included in X-idlescan is a wait routine which 
idles MPUX until trapped by a channel. The channel 
traps MPUX to ROS 65 address 000. At MPUX ROS 
address 000, X-trap 122 begins. During the execution 
of X-trap routine 122, MPUY is trapped to ROS ad 
dress 000 to later execute Y-trap routine 123. In X-trap 
122, CTO is sensed for initial selection. If the initial se 
lection tag is active, X-trap routine branches the micro 
program to X-initial selection 125. If there is no initial 
selection, then either X-RESET 126 or an ALU diag 
nostic within diagnostic routine 127 is performed. Di 
agnostic routine is shown in part in flowchart form in 
FIG. 7. Upon completion of these functions, X-idlescan 
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120 may be re-entered to complete MTU scanning 
operations. Initial selection 125 is responsive to certain 
hardware errors received at 128 (sensed as described 
with respect to FIG. 3) to stop I/O controller 11 for in 
dicating detected hardware errors. 
During an initial selection, X-polled 129 is entered to 

further identify the channel request. Also, certain 
branch conditions are set up in LSR for use later by X 
termination 130. MTU address verification may be per 
formed. Upon completion of the branch setups, the X 
polled 129 initiates X-status 132. X-status 132 acti 
vates CTI to send tag signals to the channel interface 
indicating controller status in response to the previ 
ously received requests. Based upon the branching set 
up in X-polled 129, the microprogram execution may 
follow several routes. These primarily end up in X 
termination 130 which terminates the MPUX opera 
tion. MPUX then scans for further interrupts. With all 
scanning completed, MPUX waits for further instruc 
tions from either channel 14 or 1 18. 
Another routine is service return (SERVRTN) 135 

used in conjunction with the channel interface circuits 
152 and 153 for timing and control purposes during 
data transfers. The operation of the above-referred-to 
data channel in Moyer et al. is implemented by 
SERVRTN 135. Another possible routine entered from 
initial selection 125 is X-mode 136, which determines 
the mode of operation in the controller in response to 
channel CMDO (command out) signals. X-read type 
and test 137 is entered in the event the initial selection 
results in a read operation. X-read type and test 137 
traps MPUY to predetermined ROS control memory 
addresses for initializing a read operation, within 
MPUY. In a similar manner, X-write 138 is entered 
and also traps MPUY to another subroutine for initial 
izing a write operation. Error status 139 transfers error 
information to CPU. This routine is closely associated 
with initializing fo controller 11 for read and write. 
Sense 140 is entered in response to a channel sense 
command. Sensing transfers sense bytes to CPU for 
analysis. X-termination 130 also traps MPUY in con 
nection with the selecting activated MTU's and for per 
forming other functions in connection with terminating 
an operation previously initiated through a channel. 
MPUY micro-routines respond to MPUX microrou 
tines for controlling various MTU's via SD 157. These 
micro-routines also transfer information control sig 
nals, I/O devices, and SDI 157 to MPUX for retransmit 
tal to channel and CPU. Upon being trapped by 
MPUX, Y-trap 123 obtains an MPUY ROS address 
from XB register and then branches to that address. 
Such ROS addresses are the first instruction address of 
several MPUY microprograms. For example, one ad 
dress initiates diagnostic 42. Diagnostic 142 may initi 
ate one of several microprograms for effecting opera 
tions in CU 11 or an MTU for diagnostic purposes. 
Such program connections are not shown. 
On the other hand, Y-trap routine 123 may branch 

to Y-initial selection 148 to initialize MPUY for activ 
ity set forth in additional control signals from MPUX 
in registers 14. This may include an initiation of status 
149, termination 147, or Y-idiescan 121. The MTU op 
erating routines 143-146 may also be initiated from ini 
tial selection 148. In addition to exchanging control sig 
nals via registers 14 and 15, status information is freely 
exchanged between the two MPU's for microprogram 
coordination. 
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MICROPROGRAM SEQUENCE FOR MPUX 
ENABLING CONCURRENT DIAGNOSTICS 
A simplified flowchart later shows microprogram 

flow for setting and sensing chained and diagnostic 
flags effecting concurrent diagnostics. MPUY micro 
programs are subservient to the described micropro 
gram for effecting certain diagnostic functions not nec 
essarily associated with enabling concurrency and, 
therefore, are not described. LSR 75 in MPUX retains 
diagnostic and operating flags upon which the micro 
programs branch to various sequences for effecting the 
designated concurrent operations. For ease of refer 
ence, a partial LSR map for control flags in MPUX 
LSR 75 is set forth below: 

TABLE I 

Selected Diagnolitic Flag 
Register and Bit lag 
4.0 X1AC MOXE 
4- BK. N. 
4-2 FORCE DWE BSY 
4-3 ARM CUB 
4-4 BK UC 
4-5 
4-6 
4 

Selected Operation Flags 
Register and Bit Flag 
so CHAIN A 
5- CHAIN B 
5-2 REW/DSE 
5.3 OP COMPLETE 
5. UNT CHECK 
5-S ENABLE 
5-6 
5.7 
6-0 OPN 
6- STATIN 
6-2 CUB-A 
6-3 CUB-B 
6-4 AODR 
6-5 SWC 
6-6 CUR 
6. DE 
7.) OEPRIME 
8-0 DEPRIM 

In the flowchart below, each major sequence step is 
listed, followed by the description. Entry to the various 
sequence steps is from the immediately preceding step 
unless otherwise indicated after the word "Enter.' Exit 
from the sequence step is to the immediately following 
listed sequence step unless otherwise indicated. The 
function is described in abbreviated form indicating the 
function performed during the particular step. That is, 
each step represents several micro-instructions in 
MPUX, the exact code listing being one of program 
ming design not necessary to practicing the present in 
vention. Following the flowchart, a brief description 
ties selected steps of the microprogram flowchart into 
the functions performed for concurrent diagnostics. 
Reference to particular steps in this flowchart will be 
by reference to sequence step number. 

SEOUENCE STEP M1 - X-IDLESCAN 120 
Enter From: M19 when DE STS 4 ; M16 when 
CHAIN (entry from M16 only when not chained). 

Function: Scans to find pending status in subsystem 
such as interrupts, device ends, etc. 

Exit To: M2 at end of scan or detection of interrupt, 
device end, or status to be reported to CPU, raise 
REQIN upon exit; M3 when trapped by channel or 
hardware. 
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SEQUENCE STEP M2 - X-DLEPEND (A PART of 
X-IDLESCAN 120) 

Enter From: M1, M20 when SUPPRO (M20 entry 
only when SUPPRO from channel is inactive which 
indicates channel has completed its sequence). 

Function: Wait for channel SELO. 

SEQUENCE STEP M3 - X-TRAP 122 

Enter From: By trap only. 
Function: On trap by channel, logic 150 or 151 set 
branch conditions in branch control 41. Micropro 
gram scans these branch conditions to enter a mi 
croprogram corresponding to a channel command. 

SEOUENCE STEP M4 - INITIAL SELECTION 125 

M4A Function: Perform initializing functions as de 
scribed in patents showing channel operations. 
Below are particular functions related to concur 
rent diagnostics as implemented in I/O controller 
11. 

M4B Function: BOC Not Chained, Go to M4C, BOC 
Chained, skip M4C, go to M4-D (maintain diagnos 
tic mode). (Never chained on first command of a 
chained sequence). 

M4C Function: Reset all LSR diagnostic flags. This 
is done on first command of any chained sequence 
initiated by an SIO (start I/O). See remarks of ef 
fect on concurrent diagnostics. Since chaining has 
been broken, CPU is indicating to I/O controller 
that the diagnostic procedures have been com 
pleted. Accordingly, all diagnostic flangs including 
BLT INT are reset for enabling usual data process 
ing operations. 

M4D Function: Initial status bytes from LSR 75 are 
transferred to CBI with STATIN activated on CTI 
in accordance with patents describing channel 
operations. The chained condition in I/O controller 
11 is reset if SUPPRO is inactive and continues set 
if SUPPRO is active. This enables the CPU to ei 
ther selectively continue the chain or break it after 
execution of the command in step MS. CUB is acti 
wated in the channel interface not chained. 

SEOUENCE STEP M5 
Function: Detect for a rewind (REW) or data secu 

rity erase (DSE). 
Exit: 0 exit to M10 for executing command. 1 con 
tinue on testing chain. 

SEQUENCE STEP M6 
Function: Test for chained condition in an interface. 

Exit: 0 exit to M9. continue testing for forcing un 
usual conditions on interface. 

SEOUENCE STEP M7 
Function: Test LSR flag to see if device busy (DVE 
BSY) is to be sent to CPU. 1 exit to M10 for exe 
cuting command. 0 perform M8. 

SEOUENCE STEP M8 

Function: Set LSR hold status. This status indicates 
a free-standing or time-consuming operation to be 
performed by an I/O device upon completion of 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

18 
initiation of I/O device function. CU will continue 
to do other things and will not send ending status 
to channel for device until a DVE is received. 

SEOUENCE STEP M9 

Function: Set LSR REW/DSE FLG. This indicates to 
the microprogram that an REW/DSE is being per 
formed by the addressed MTU. There is one flag 
for each I/O device or MTU. This flag is used dur 
ing IDLESCAN 120 for checking whether or not 
the REW/DSE is still being performed by the ad 
dressed MTU. 

SEOUENCE STEP M10 

Function: Executes channel command. This may be 
a read, write, sense, or print in accordance with I/O 
subsystem functions as related to the CPU. 

SEOUENCE STEP M11 

Function: Sense for REW/DSE. O exit to M13 for as 
sembling ending stat's (do not have to wait for 
completion of I/O device operation). exit to M12. 

SEOUENCE STEP M12 
Function: Check for DVE from device doing 
REW/DSE. 

Exit: 0 device has completed free-standing operation. 
Return to 1 for scanning activity of other devices. 
1 wait loop for completion of I/O device operation. 

SEOUENCE STEP M14 

Function: Assemble ending status. Various indicators 
in LSR 75, as well as latches in CU, are sensed and 
assembled into a fixed number of sense bytes for 
transmittal to the I/O channel simultaneously with 
STATIN in step M15. 

M14A Function: Sense for block interrupt flags, i.e., 
determine whether or not the unit check (UC) can 
be sent to channel. 

Exit: 1 exit directly to M15 for sending ending status 
to CBI. 0 block interrupt is off, CU must check for 
UC condition. 

M14B Function: Check LSR 75 for "send UC' flag. 

Exit: 0 not UC, exit directly to M15. 1 UC condition 
is sensed without a block interrupt. Exit to M14C 
for adding UC to ending status. 

M14C Function: UC sense bit in LSR status byte is 
set in preparation for sending UC status to channel 
in CPU. 

SEQUENCE STEP M15 

Enter: Steps M14A, B, or C. 
Function: Transfer status information to CPU. Status 
byte from LSR 75 is supplied to CB while simulta 
neously STATIN bit is activated on CTI. If SUP 
PRO is received from connected channel, the 
chaining latch in CU is set for continuing the diag 
nostic or chaining operation. 

SEOUENCE STEP M16 
Function: Check for chaining condition. 
Exit: 0 return to M1 for IDLESCAN operation, i.e., 

all channel commanded functions have been com 
pleted. 1 continue on chained operation. 
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SEQUENCE STEP M17 
Function: Reset all CTI's. 

SEOUENCE STEP M18 

Function: Check for ARM CUB flag. 
Exit: () to M20. 1 exit to M19. 

sEQUENCE STEP M19 
Function: ARM CUB sets flag in lSR 75 for supply- 10 

ing a CUB signal in response to the next received 
channel command (note that chained condition is 
maintained). 

SEQUENCE STEP M20 

Function: Since chain command has been received, 
SUPPRO is active. Wait loop in M20 until SUP 
PRO is deactivated, then go to step M2. 

With regard to the above flowchart, in step M4B, the 
CU will never be chained if the command being re 

ceived is the first command in a set of chained com 
mands or the only command. Accordingly, the block 
interrupt flag (BLK INTFLG), as well as all other diag 
nostic flags, is reset in step M4C. To maintain the BLK 
NT FLG during a chained diagnostic operation for 
preventing the control unit from interrupting with end 
ing device status, all SIO's must have a SET DIAG 
NOSE command with a channel control word (CCW) 
indication BLK INTFLG being set. This set of opera 
tions interlocks the diagnostics from other data pro 
cessing operations which are operating concurrently. 
Data processing operations, whether or not chained, do 
not use SET DIAGNOSE; and, therefore, the BLK INT 
FLG will never be set during normal data processing 
operations. Also, upon dropping a chained condition 
by not supplying SUPPRO, the block interrupt and 
other diagnostic flags are reset enabling the CU to re 
turn to data processing operations. Accordingly, the 
BLK INTFLG will only be activated from the SET DI 
AGNOSE following an SIO to the beginning of the next 
SO. 

MPUX (ALU-l) PARTIAL MICROCODE LISTING 

STMT SOURCE STATEMENT LOC OBJECT 985-8 to be a a b d e o O p a e s to a e s to so be 9 to D 9 oth 8 to a as os e a e o be so a 
986+ 
987+ 8 
988+ s 
989+ 
99 O+ 8 
99 + 8 

CODE 

COUNTER 

ALU2 IS ALWAYS SLAVED TO ALU 1. 
MUST ALWAY BE INITIATED BY ALU WIA. A XOUTB. THE XOUT BY ALU 
TRAPS ALU2 TO LOCATION COO. ALU2, BEGINNING EXECUTION AT OOO, 
FECHS AN INDEX BYTE FROM ALU AND MOVES IT TO THE INSTRUCT ON 

ANY OPERATION EXECUTED BY ALU2 

IONS IN THE BRANCH TABLE. THE SELECTED BRANCH INST WILL BE 
992+ FXFCUTED AND FHE DESIRED ROUTINE WILL BE ENTERED. WHEN THE 
993 + 8 
994 + 8 
995+ is 

ALU1 

s 
s 

THE INDEX BYTE WILL POINT TO ONE OF THE BRANCH INSTRUCT - 8 

SELECTED ROUTINE COMPLETES, STAT D WILL BE SET INDICATING TO 
THAT THE DESERED FUNCTION HAS BEEN COMPLETED ALU2 WILL THEN 

BE HELD AT LOCATION OOO UNTIL ACTUATED BY ALU 1 VIA XOUTB TRAP 
996+ 8 8 to a 0 to the 8 to 8 0 & 8 a e s to a too go so e o O p a 

OOOOOO 5,788 , 999 BY PASS XFR WORK2, XINB FETCH ALU 1 INDEX 
OOOOO) 0800 102 STO STATIMG, ZERO CLEAR STAT MAGE REG 
OOOOO2 800 OO5 STOH" STATIMG, O CLEAR STAT IMAGE RFG HIGH 
OOOOO3 4828 OO8 XFR STAT IMG, STAT CLEAR ANY OUTSTANDING STATS 
OOOOO4 SR22 On 1 XFR WORK2, IC MOVE INDEX TO INST CTR 
OOOOOS 6 COO O 14 NDXTST3 BU EXECTST3 GO DO ALU 2 CHECKOUT 
OOOOO6 6OOO O 17 NDXDES BU EXECDES HIO NOT OPRING--GO DESELEC TU 
OOOOO7 6000 102O NDXPOLL BU FXECPOL GO POLL DEVICE FOR STATUS 
000008 6OOC O23 NDXGRST BU ExECGRST GO DO GENERAL RESET 
OOOOO9 6000 O26 NDXSRST BU EXECSRST GO OO SELECTIVE RESET 
OOOOOA 6OCO 29 NDXSDE BU EXECSDE GO SE DEVICE END 
OOOOOB 600 O32 NDXABRT BU EXECABRT GO STOP THE DEVICE IF GONG 
OOOO 6COO 35 NDXLMR BU EXECDMR GODO DI AG MEASERE 

OOOCGC 6OOO O38 NOXAXESS BU ACCESS GO GET READ ACCESS TIME 
OOOOOE 4990 'C4 1 NDXFLAGS XFR FLAGS, XINA BRING IN FLAG BYTE 
OCOOCF 1043+NDxSNSR EQU C 
00COO 6OOO 045 SRETURN, BU 2APIM USE ON SENSE RESET , SEL RESET RETURN 
0000 1? 4090 1048 NDXFLAG2 X FR WORK5 X INA GET TUBO MASK (SET FLAGs 3) 
OOOO35 1050 NIX FSF FQU '85' . ?y Xu FOKWAR) SPACE FTL 
OOOO3 1051 + NLXERS FOU X'3' . ?y X - RAS, "O FN) (J TAFEO ) 
OOOO37 (52+NDXFSR 3. x' 37" C i? (WAR) SPACE RECOR) 
000033 105 3.NDXRDF EQU x 33 . GO XO RFAD ()RWAR) 
OOOOBC O54+NDXBSF EQU X' 3C' GO X). HACKSPACE FIE 
OOOO3E 1055 +NDXBSR U x 3E GO DO BACKSPACE RECORD 
OOOO3A 1 O56+NDXRDB EQU x '3A' GO DO READ BACKWARD 
OOOO 3 1057+NDX WR EQU x 13' GO DO WRITE OPERATION 
OOOO20 1058+NDXWTM EQU X '20' GO DO WRITE TAPE MARK 
000022 1059+NDXERG EQU X'22' GO 40 ERASE RECORD GAP 
OOOO2F 1060+NDXRWD EQU x2F" GO DO REWIND 
000029. 106 1+NDXRWU EQU X 29 GO DO REWIND UNLOAD 
OOOOE) 1062 +NDXSTS EOU X"ED" GO DO INTIAL STATUS 
0000 E1 1063 +NDxSNS EOU X'E1" GO DO SENSE OP 
OOOOOO O65, HEGIN CSECT 

106 by a ALU 1 : HEC IN A 
06 e o O OWER ON RESE1 f S CHECKED Fl RST T() NSUR. THAT LSRS HAVE GOOD 
1068 pARTY PROR TO THE ENSUING ALU OPS, 

OOOOOO 2F 1 OO CHKRSTS BOC 
OOOOO 3COU O) 3 OC NGENR, NORESETS 
OOOOO2 CFO O76 AND CT IMAGEX' FO" 
OOOOO3 150 1079 XFR CTMAGE, CTI 

WRRST EXECRST BRANCH F POWER ON RESEI 
BRANCH F NOT GENERA, RESET 
CFAR CHANNEl, TAGS 
SET T') HARWARF 



OOOOO4 
OOOOC5 
OOOOO6 
GOOOO! 
OOOOO8 
OOCOC9 
OOOOOA 
OOOC3 
OOOOOC 
OOOOOD 
OOOOOE 
OOOOOF 
OOOOO 
OOOG 1 
OOOO 12 
OOOO 3 
OOOOt 

OOOC 5 
GOOO6 

OOOO 

OOOO 8 
OOOO 9 
OOOO1A 
OOOOB 
OOOOC 
OOOOO 
OOOOE 
GOOO1 F 
OOOOO 

OOOO2 
OOOO22 
OOOO23 
OOOO24 

OOOS 
OOCO26 
OOOO2 
OOOO2B 

OOOO29 
OOOO2A 
OOOO2B 
OOOO2C 

OOOO2D 

OOOO2E 
OOOO2F 

OOOOO 

OOOO31 
OOOO31 
OOOO32 
OOOO33 
OOOBA 

OOOO35 
OOOO3S 

O2CO 
DB 
3 OA 
568 
5584 
28 

22 D 
a CR 

CBCO 
CAFO 
At 8 
238 
BBC 
3D2 
5 
BCS 
63SB 

2C 
653 

6366 

DOO 
AB21 
5 OO6 
8DOO 
4006 
BBCC 
2C1 7 
as O2 
6OOR 

33A0 
COF 
A321 
8600 

A660 
803 

50 
CFD 

852O 

O48 
a 9 

12AD 
29E 
2AD 
50.34 

: 
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EACH TIME ALU 1 IS TRAPPED TO LOC O, THE AIU HARDWARE ERROR REGS ARE 
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ECK s is is a a a to 

TESTED FOR A FAILURE. THE TWO EXCEPTIONS ARE; 
1. POWER ON RESET 
2. A PRIOR FAILURE THAT HAS NOT BEEN CLEARE) BY A SENSE Op 

ONCE A FAILURE HAS BEEN DETECTED THE ALU ERROR REGS ARE SAVED IN 
SRS AND WILL REMAIN UNI. A SENSE OF IS ISSUED. THE ALUFAL FLAG 
PREVENTS OVERAY ING THE LSRS WHEN THEY ARE HOLDING PRIOR ERROR DATA 
THE FIRST SIO/TIO (OTHER THAN SENSE SUBSEQUENTLY ISSUED TO THE 

CONTROLIER AFTER AN ALU FAILURE WIL RE UNIT CHECKED SUCCEENG 
SIO/TIO'S WILL RECEIVE AVAILABE STATUS IF THE ONLINE PROGRAM CHOOSES 
TO IGNORE THE INITIALLY UNIT CHECKED SIO/TIO. 

to 8 . . . . . . . . . . . . . . . . . . . . . . . . . . 

NORESE'S STO XOUTAIM, O CLEAR DATA FOW CROSSOWER 
ANDM FLAGS2, ALUFAIL MASK FOR PREVIOUS ALU FALURE 
BOC DREG1, ANYMOR BRANCH IF HERE WAS 
XFR ALU2 ERR, EXT FETCH. A.U2 HARWARE ERRORS 
XFR ALUERR, HDWR FECH ALU1 HARDWARE ERRORS 
BOC ALUR, HNDLERR BRANCH F ANY AL ERRORS 

ANMR BOC ALUR CLEARIT BRANCH F ERROR TO CLEAR 
SETABRT STO XOUTBIM, NOXABRT-ALU2 BRT SET XOUTB iMAGE FOR USE LATER 

AND FLAGS2, X'CO' CLEAR FRU. REG EXCEPT FA, FAGS) 
AND REQTAGS, ONES-15 MASK ALL REQUEST DOWN 
XFR REQTAGS, MIST RESET TO HOWE 
BOC MIFTR, MIFTR 12 BRANCH F MIS AWALABLE 

SETHOLOA OR CT IMAGE, HOLDA RAISE CHANING HOLD INE 
CHKSEL, BOC ISEL, INSELCHK BRANCH IF CHANNE POLL OR SELECT 

XFR XOUTBIM, XOUTB TRAP ALU2 TO INITIALIZE 
BOC NGENR, CKSELRST BRANCA IF NOT GENERAL RESET 

EXECRST BU GENRESET GO DO GENERAL RESET 

CKSERST BOC SELRST, SELRTNO DO SELECTIVE RESET ROUTINE 
GODOAL BU ALUCECK DO AL CHECKOUT. 

SELRTNO BU SELRESE GO DO SEFCTIVE RESET 

HNDERR STO FRUREG, G CLEAR SENS FRU. REG 
XFR FLAGS2, AR MOWE FAL INDICATOR TO ALU A REG 
XFRH LSR SET HIGH SR'S 
OR FRUREG, O OWE FAIL, IND INTO SENSE FRU. REG 
FR SR SET IO ISRS 

CLEART ORI FLAGS2 ALUFAIL-FORCEUC OTHERWISE SET FAI, FLAGS 
BOC SELRST, SELRTNO BRANCH F SEECTIVE RESE 
FR (LEAR CLEAR THE ERROR 

BU SETART RETURN O MANLINE 

WHEN INSELCHK IS REACHED WE HAVE BEEN TRAPPEO FOR INITIAL SELECTION 
OR A POL. IF ADDRESS OUT IS UP- - - NITIAL SELECTION IS INDICATED. 8 

a ses. . . . . . . . . . . . . . . . . . . . as 

INSECHK BOC ADROUT, SIORTN BRANCH IF SIO. 1 F NOT, POLL ACC 
ANDM FLAGS, STATPNDG+ST ACK TEST FOR PENDING ORASTACK 
BOC 
BU 

DBUS, POLLED 
NTFCHK 

BRANC F NOT PNDG OR STACK. 
GO HANDLE PENDING STATUS 

a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . is is 

8 PO, ACCEPTED F STATUS IS PENDING OR STACKED THE PENDING ADRESS 
RE IS USED TO VERIFY THE CORRECT CHANNEL OTHERWISE TE 

* CONTROL UNIT ADDRESS FOR THE CHANNEL POLLING IS MOWED FROM CHANNEL 
BUS OUT TO THE PENDING ADDRESS REG, 
DEVICE END OR DEVICE END DUE TO A PRIME, 

F STATUS IS DUE TO A SECURITY 9 
ALU2 WILL BE SPINNING 

a WAITNG TO CLEAR THE DEW END CONDITION IF CHANNEL ACCEPTES STATS. 

OE) XFR CURADDR, CHO GE CU AD)RESS FROM HARDARE 
AND PNDADDR, XOF ' CLEAR HIGH ORDER 
XFR CURADDR, AR MOVE CU ADDRESS TO AL INPUT REG 
OR PNDADDR, ZERO MERGE DEW AND CU ADDRESSES 

NTFCHK XFR PNDADDR, CBI MOWE ASSEMBLED ADDRESS TO CHAN BUSN 
OR CTIMAGE, ADDIN+OPIN RAISE OP AND ADDRESS IN 
XFR CTIMAGE, CTI SE TO HDWE 
AND CT IMAGE, ONES-ADDIN RESET ADDRESS-IN IN IMAGE REG 

IF MIS GO CHECK FOR PROPER INTERFACE POLNG w 
BOC MIFTR, MIFTR00 BRANCH F MIS AWALABLE 

8 CHECK TO SEE F CONROL UNIT END SHOULD BE ADDED TO STATUS 
NOTBINT ANDM FLAGS, CUEA MASK FOR CONTROL UNT END. A 

BOC OBUS, MOVEOUT BRANCH F OFF 

OOACUE OR PNDSTSCUE SET CE IN STATUS 

MOVEOUT EQU e 

LINK1, SRETURNO ACCEPTED STATUS RETURN SELENK STO 
STO LINK2, SRETURN STACK STATUS RETURN 
STO LINK3, PRETURNO HALTAO RETURN NOT OPERATING 

CMO OC CMDOUT, RSTADDIN WAT COMMAND OUT RSE 
BOC ADROUT, PRETURNO BRANCH F HO 
B CMOU WAIT 

0 0 t t e is a 8 e s a so e o is 8 e s at 9 s s a to be to 9 s is a sess e o so see so a 
ENTRY O THIS SUBROUTINE IS FROM: CON INIT AND CLEAN AND MODELINK 
PRIOR O PRESENTING INITIAL STATS TO CHANNE, F CHAINING S NOT IN 
EFFECT THE FIRST TWO DI AGNOSTIC FLAG RYTES WILL BE CLEARED AND BYTEO 
PASSED TO ALU2. 

is the . . . . . . . . . . . . . BB a 
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OOOO38 
OOO 39 

OOOO 3A 
OOOO3B 
OOOO3C 
OOOO3D 
OOOO3E 
OOOO3F 
OOOO40 
OOOO41 
OOOO42 
OOOO! 3 
OOOO44 
OOOOS 
OOOO46 
O007 

1) C & 8 
OOO (9 
OA 

OOC4B 
OCOO4C 
OOOOC) 

(E 
OOG4F 
COO4 F 
OOCOSO 
(OCOS 1 
OOOO52 
OOOO53 
OOOO54. 
CCGS 5 
OOOC56 
OOCOS6 
OOC5 
COO 58 
Cons a 

134 E 
()901 
37 
FOBB 
204 
FOOB 
2O4. 
OCOO 
OOOO 
C42 

88 Ol 
4.828 
CBFE 
7 OE 

s?41 
5322 

62C) 
62C 7 
683 
623 
623B 
5A 

5 

2878 
295 
D69 

60.56 

UQ, C5A a 150 

OOOO5B C9FE 
OOOO5C F504 
OOOOSD 2066 
OOOOSE F506 
OOOOSF 2066 
OOOO60 F51C 
OOOO6 2066 
OOOO62 F52O 
000063. 2066 
OOOO64 8902 
OOOO65 5122 
OOOO66 62C9 

...OOOE) 50 
OOO68 606A 

OOOO69 397 
OOOO6A C9FO 

GOOO63 CAEF 

(O(O6C D52O 
OOOO6). 200 

OOOC7) 522 

286 

290 
1293 
296 
1299 

O2 
1305 

13 
3. O 8 
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GRETURNO BU 

GODODIAO STO 
GOOODA ANOM 

BOC 
xOM 
BOC 
XOM 
BOC 
STO 
STO 

ALU2DIA XFR 
ORI 
XFR 
AND 
STO 
XFR 
XFR 

to st's as 8 to 88 a t t e a STATS SUBROUTINF a s a a so a see 
THF STATUS ROUTINE HANDIES INTRLKN, O 

BRANCHES TO THE APPROPRIATE SUBROUTINE DEPEN ING ON HE CHANNE 
RFSPC) NSE TO STA'? US IN. THE INTERFACE W L AISO BE MONOR EL FOR A 
HIO (ONDITION AND THE LINK RETURN Wl L, HE EXECUTED IF HO SHOULD 

s 

OCCUR. 

SRETURNO BU 
SRETURN BU 
SRETURN2 BU 
SRETURN4 BU 
SRETURN5 BU 
SRETURN6 BU 

STATRTN EQU 
RSTADDIN XFR 
STARTN EQU 
SVCOUT UP BOC 
CMOOUT UP BOC 

BOC 
XFR 
ORI 
XFR 
AND 

INI FERR EQU 
WATESM BOC 

BOC 
BOC 
3U 
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CHEKSNS 

LINK 4, STATRTN-BEGIN 
FLAGS, CHAIN 
UREG7, ALU2DIA 
CURCOMM, x '88" 
DBUS, ALU2DIA 
CURCOMM, X 'OB' 
DBUS, ALU2DIA 
SETDIA1, O 
SETDIA2, 0 
SETDIA 1 , XOUTA 
STAT IMG, SEISTATD 
STATIMG, STAT 

24 
RETURN FOR MODE CMDS 

SET CT AND BURST CML) RETURNS 
MASK FOR CHAIN FEAG 
BRANCH F ON 
MASK FOR LWR COMMAND 
BRANCH F SO 
MASK FOR DI AG WRT 
BRANCH F SO 
CLEAR FLAG BYTE ONE 
CLEAR FLAG BYTE TWO 
MOVE FIRST FLAG BYTE TO ALU2 
SET STATD TO INDICATE SNS RESET 
SET TO HARDWARE 

STATIMG, ONES-SETSTATD RESET STAT D IN IMAGE REG 
WORK2, NDXFIAGS-ALU2 BRT FETCH ALU2 SET DI AGNOSE INDEX 
WORK2, XOUTB 
LINK4, IC 

TERMACC 
TERMSTAK 
SENSEO 
CONTSERV 
CONSTAK 
CLEANGO 

CT IMAGE, Cri 
t 

ADRUT, HIOLINK 
SVCOUT SWCOUTUP 
CMOOUT, SVCOUT UP 
PNDSIS, CHI 
CT IMAGE, STS IN 
CT IMAGE, CT 
CT IMAGE, ONES-STSN 
k 

ADROUT, HIOI, NK 1 
CMDOUT, STAKLINK 
SWCOUT TAKELINK 
WATESUM 

KICK ALU2 OFF TO FETCH BYTE 
RETURN TO (NTIAL STATUS 

INTF, RFACF LINES AND 

IF THE CHANNEL ERRONEOUS..Y STACKS CLEAN NI TAL STATUS A 
HANG WILL OCCUR IN THE INTFERR OOP 

8 to 8 8 9 t t t t t t to 8 to 8 a s is as is e 

RETURN FOR ACCEO STATUS 
RETURN FOR SACKED STATUS 
RETURN O SENSE ROUTINE 
RETURN FOR SERVICE 
RETURN TO STACK 
RETURN FOR ACCEPT) SAUS 

DEF NE FNTRY POINT 
RESEE ADDRESS - N TO HDWE 
LEFINE ENTRY POINT 
HAL I/O LINK 
SWC OUT UP WAIT FOR OROP 
CME) Of UP WAIT FOR DROP 
MOWE SAIS O BUS N 
MASK STATUS IN TAG UP 
RAISE SIATUS IN 
MASK STATUS IN DOWN 
RETURN FOR SIACKED CLEAN INT STS 
HALT I /O 1, INK 
ST ACK LINK 
ACCEPT INK 

8 be , 8 et 8 t t. . . . . . . . . . . . . . . . . . . . . . . g . . . . . . . . . . . . . . . . 
THE STAKLINK OCCURS WHFNFVER COMMAND OUT ANSWERS STATUS IN THE STACKo 
FT.A.G. S SET FOR NON-SACKABLE STATUS ANE) , INK2 RETURN EXECUTED. 

* CHANING IS RESFT FOR AL.J., STATUS FXFE'' A CHANNEL, END ALONE CONTROLs 
9 MI) INTA, STATUS ) 

8 is 9 - 4 - 9 a see a a 

SAK)SC XR 

STAKI.INK AND 
xOM 
BOC 
XOM 
BOC 
xOM 
BOC 
XOM 
BOC 
OR 

STOPLINK XFR 
NOSTACK BU 

( MAGF, T 

FLAGS, NES-CHAIN 
PNDSTS, DEVFND 
DBUS, NOST ACK 
PNDSTS, DEVEND+UNITCHK 
DBUS NOST ACK 
PNDSTS, BUSY 
DBUS NOSTACK 
NDSTS, CUE 
DBUS NOSTACK 
FLAGS, STACK 
LINK2, IC 
TERMSTK 

RF O N RAISE CUB 

RESE1 CHAIN BIT 
MASK FOR DEW END AONE STATUS 
BRANCH F SO 

IS STATUS READY DROP ON REWADSE 
BRANCH F YES TO PREVENT STACK 
MASK FOR BUSY ALONE IN STATUS 
BRANCH F T IS TO PREVENT STACK 
IS IT CUE ALONE 
BR F SO 
SET STACK BIT 
XFR LINK TO FC 
GO RESET CHAN TAGS 

to is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
OTHE TAKEI, NK ROUTINE IS ENTERED BY SERVICE OUT RESPONSE TO STATUS IN. 
OTHE CHAIN, ST ACK AND STATUS PENDING FLAGS ARF MANIPULATED AND CUE 
sh OR SE'''ED CHANNEL S RESFT. THE ALLOW DATA SEREY ERASE, F AG 
t IS AS() MANTA NED HERE DEPENDENT UPON CHA IN NG. RETURN IS Wl A o 
LINK a 8 8 8 8 to to 9 to 9 O 8 8 8 to 88 8 

TAKEOSC XFR 
BU 

TAKELINK BOC 
SKIPSUPO AND 

AND. 

TAKE IN ANDM 
BOC 

8 8 A CUE WAS PRESENTED -- DETERMINE 

CIMAGE, CTI 
SKIPSUPO 

SUPO, SETCHAIN 

RESEF OP N RA SE CUB 
SKIP CHANING CHECK 

CHAIN INDICATION 
FLAGS, CUEA+CUEB+ INTFB+CONCON RESET CHAIN, STA US PENDING 

AND STACK FAGS 
FLAGS, ONES-ALLOWDSE RESET ALLOW DAT SEC ERS FLAG 
PNUS’S, CUE 
DRUSSE.R.V., INK 

8 THE CORRESPONDING CUE FLAG 
BOC 

RSTCUEA AND 

SERVI, NK XFR 

MIFTR, MIFTRO 
FLAGS, ONES-CUEA 

LINK 1 IC 

OID WE PRESENT CONTROL UNI EN 
BRANCH F NOT 

THE SELECTING CHANNEL AND RESE 

BRANCH F MIS AWAILABLE 
RESFT CUE A FLAG 

XFR LINK TO C. 
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904 SETCHAIN OR FLAGS, CHAN SET CHAIN FLAG 
1507 ORI CT IMAGE, HOLDINT RAISE HOLD NTERFACE Bf T 
1510 xOM CURCOMM, x' 17" S LAST COMMAND ERASE 
1513 BOC DBUS, ENABLDSE BRANCH IF SO 
5 6 AND FLAGS, ONES-ALLOWL)SE RESET DSE BIT 
59 SKIPT AND FLAGS, CHAIN+CUEB+CUEA+INTFB+CONCON RESET OTHER FLAGS 
522 BU TAKELIN 

1526 ENABLDSE ORI : FLAGS), AiLOWDSE SET THE ALOW DSF BIT 
529 BU SKIPT RETURN 

S33 so to to a a a s a s 8 to a 6 b d to O to 
1534 HIO LINK IS FNTERED IF ADDRESS OUT IS UP OR RISE WHILE THE STATRTN 
1535 SBE INC, EXECUTED RETURN IS WIA LINK 3 WHICH IS SET UP BY THE 
1536 STATRTN CALLER 1537 to to 18 9 to 8 8 s to 8 8 to 9 OO 9 O O 8 

1540 HIOLINK X FR LINK3, IC GO HANDLE HIO 

1544 HIOLINK XC CT IMAGE, OPIN+CUBUSY RESET OP IN RAISE CUB 
1547 BOC SVCOUT, TAKEDISC BRANCH IF STATUS ACCEPTED 
1550 BOC CMDOUT, STAKDISC BRANCH IF STATUS REVECTED 
153 BU HIOLINK OTHERWISE GO TO HO NO OPERATING 

- 155 to 9 a to 9 to e o a a to to e s 9 s to s SO ROUTINE at so 8 a a b d e g to e o O 9 
157 THE START IO ROUTINE CHECKS FOR SHORT BUSY CONDITIONS IF NONE FOUND 
1558 IT BRANCHES TO THE NO SHORT ROUTINE TO ANSWER THE SO. O 
1559 99 to 8 to 9 9 989 to 8 p. 8 8 0 to t d e s to 8 to 8 to 8 9 to as a e i s e s as a se e g g s see e s ess see 

1562 SIORTN XFR CURADDR, CBO FETCH CURRENT ADDRESS 
1565 XFR WORK 1, CBO ADDRESS TO SCRATCH AREA 
568 STO LINK3, PRETURNO SET IO INK FOR NOT OPERATING 

157 XFR XOUTBIM, XOUTB TRAP AU2 TO OC O. 
1S 74 ANDM FLAGS, STATPNDG+ STACK+ CONCON MASK FOR PENDING OR STACKED 
1576 b. STATUS AND CONTINGENT CONN. F.AGS 
158 BOC DBUS NOSHORT BRANCH F AL ARE OFF 
58 Bod DRES5NOTCONT BRANCH F STACK 
1584 BOC DREG6, NOTCONT BRANCH F STATUS PENDING 
58 STO PNDSTS, O CONT CONN--CLEAR THE SAUS REG 
59 O NOTCONT XFR PNDADDR, AR MOVE PEND ARESS TO AREG 
1593 XOM WORK1, O TEST FOR MATCH 
596 BOC DBUS, NOSHORT BRANCH IF MATCH 

1538 a e s a e s a so s e o sa e o no as so 8 a b d e d e o O d e o O O e o O O no e a 0 
539 oth SHORTUSY ROUT NE USFS TF ROGRAM () MANPUAFE BUS IN AN} 

1600 DTAGS IN FOR A SHORE BUSY SEQUENCE. CUE IS SET IN THE STATUS. 
16 Ol a so so on e o so a do e a so go eat no on a to es e a e i s a a b d e to be o O O. Do 8 t 
1603 SHORTBSY OR I. CT IMAGE, CUBUSY SET UP CUB BT IN CT MAGE REC 
1606 XER CT IMAGE, CTI MOVE TO CHANNEL TAG IN REG 
1609 OR 1 PNDSTS, CUE POST CUE WITH STATS 
1612 BU TERMSTA2 GO RESET CUE ATCH FOR SELFCTNG 
1 6 1 4 0 INTERFACE 

166 to e a a 0 to e o 8 to 9 0 e o 9 to o so so e o t t e o 0 ot to a t e o e o O p 9 e o O p s is a to 8 a e o 0 
1617 THE NOSHOR RTN ANSWERS ADDRESS OUT AND NITIALI2ES ALU 2 TO ASSEMBLE 
6 E TU STATUS. WARIOUS FLAGS AND REGISTERS ARE INTIAL, ED AND A CHECK 
69 IS MADE TO SEE IF A HO WAS RECEIVED BY ARDWARE AFTER OP-IN WAS 
1620 RAISED. O 
1621 g o 9 0 t e o a 0 to 8 e o a be a po e e o e o so e s p a too o o os e e o e o e o O e o O e o O p o e o O so too to e o O 

624 NOSHORT ORI CT IMAGE, OPIN MASK CJP N UP 
627 XFR CT IMAGE, CTI RAISF O N 
83O STO STATIMG, O CLEAR THE SAMAGE REG 
633 STO PNDADDR, O CLEAR CURRENT ADDRESS REG FOR MASK 
1636 XFR CURADDR, AR XFR SELECT ADDRESS TO ALU INPUT REG 
639 QRI NRPDBig MOVE ADDRESS TO PNOG ADDRESS REG 
1642 STRIPADD AND WORX1, x' OF ' STRP HGH ORDER 
845 XFR WORK 1 , XOUTA GIVE ALU 2 ADDRESS 

1648 to DETERMINE WHICH CHANNEL is seLECTING AND INITIALIZE THE STAT REG, 
649 De TU ADDRESS REG AND FLAGs REG. 
165 BOC MIFTR, MIFTR03 BRANCH F MIS AVAILABLE go 
654 SETSWSEL AND FLAGS, ONES-INTFB RESET B FLAG 
65 ANDM FLAGS, STATPNDG+STACK.--CUFA ANY STATUS BEING HELD 
33 CHKPNDG B Eyssst RR BRANCH I F NONE PENDING BOC DREG5, STRTALU2 BRANCH F STATUS ENDING 
666 OR 1 STATIMG, SETSTATC SET SHORT NTSFL To Au2 
16) SE ADDR STO XOUTBIMNDxSTS FETCH A.U'S Si 163 STRTALU2 xFR Statisfi sig SSSIATUS RTN INDEX 
1676 XFR WORK1, TUADR SET ADDRESS RFC 
1879 XFR XOUTBIM, XOUTB TRAP A.U. 2 
1682 ORI CT IMAGE, ADDIN MASKADDRESS N P 
685 XFR CURADDR, CBI RAISE ADDRESS ON BUS N 

1989 ADROUTUP BOC ADROUT, SELOUTUP WAIT FOR ADRESS OU 
'692 SFTADRIN xFR CTIMAGE, CTI RAISE ADDR IN T FAIL 
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695 
696 ASSEMBLE DATA FLOW MASK WHILE SYSTEM BRINGS UP CMD OUT. 
1697 a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

7 OO MASEMBLE ANDM FLAGS, CHAIN SET UP FLAGS FOR TES 
O3 BOC DBUS, RSTDIAG IS CHAIN FLAG ON? 
O6 ANDM SETDIA), DIAWRT MASK TO TEST DI AG WRT BIT 
O9 BOC DBUS, CHKFTR BRANCH F DAG. MODE OFF 
72 OR T STATIMG, DIAGMODE SET DAG MODE BET N STA REG 
75 XFR STATIMG, STAT SET STATS TO HOW 
718 BU CHKFTR GO CHECK NR2 

722 SELOUTUP BOC SELO, ADROUTUP BRANCH E OP N SI. 
725 PRETURNO BU IONOP GO TO HIO NO OPERATING 

1729 RSTDI AG AND SETDIA, O RFSET AC MODE BES 

33 CHKFIR AOC MIFTR, SET SEV BRAN IF SEVEN TK FEAT 

1737 CHKNR2 ANDM RFQTAGS, ANR2 CHECK FOR NR2, 'AG 
O BOC D3US, CMDWAIT BRANCH F NR, 31 OF 

F3 OR I. XOUTAIM, NRZMODF SE XOUA IMAGE NRA, B 

76 a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 WAI FOR AND PROCESS COMMAND OUT DETERMINE WHETHER OPERATION 
78 CAN PROCEED. 

1749 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

53 CMDWAIT BOC ADROUT, PRETURNO HALT EO NOT OPERATING 
756 BOC CMDOUT, CMDWAIT FIRST COMMAND OU 

1759 B CMOWAIT WAT 

763 CMDWAIT 1 AND CT IMAGE, ONES-ADDIN MASK ADR IN DOWN 
1766 XFR CURCOMM, CBO MOVE COMMAND TO LSR 
69 BOC BOPE, CMDPARER BRANCH F CMO PAR ERR 

7 M., AWA A.F. ( CE TO SEF CONTINGENT CONNECTION FLAG 
S TJ F, RFST 

BOC M? FFR, Mi FT-04 RRANCH F M S AWAABE 
778 CMDWAIT4 X FR CT MAGF, CTI DROP ADDRESS IN 
8 ANDM FIAGS, STATPNDG STATUS PNONG 

78 BOC DBUS, CMD PROC NO, GO TO CMD PROCESS 

1788 CMDWAIT 3 ORM CURCOMM, ZERO S IT TEST IO 
1791 BOC DBJS, PENDLINK IF YES SEND STATUS 
1794 ORI PNDSTS, BUSY F NO POST BUSY 
797 PENDI, NK BU TERMSTAT GO TO RAISE STATUS IN 

18O1 CMD PROC BU COMDECOD GO DECODE THE CMD 

8O . . . . . . . . . . . . . . . . . . . . . . . . . . It is is as a a is 

1805 THE COMPARER HANDLES BUS OUT CHECKS DURING COMMAND TRANSFER 
1806 to s to is a is a in a to on to e 
1808 CMDPARER OR I. SNSSTS2, BUS(XC , POST BUS OUT CHECK 
181 CMDPARO ANDM FLAGS, STATPNDG+ STACK TEST FOR STATUS PENDING OR STACK 
8. BOC DBUS, CMDPAR BRANCH F NO 
87 ORI PNDSTSBUSY POST BUS N STATUS 
B2O BU CMDWATC GO TO STORE LINKS 

824 CMIDPAR 1 STO PNDSTS, UNITCHK POST A UNIT CHECK 
1827 ORI FLAGS, STATPNDG POST STATUS PNDG FIAG 
83O AND FLAGS2, ONES-FORCFUC RESET FORCE UNIT CHECK FLAG 
1833 STO XOUTBIM, NDXABRT-ALU2 BRT IOAD ALU2 INIT ADDRESS 
1836 XFR XOUTBIM, XOUTR TRAP AU2 TO PREVENT DE RESET 
1839 XFR CT IMAGE, CT DROP ADORESS IN 
8. BU TFRMSTAT GO TO STORE LINKS 
86 a is to it OpENERS 8 to 8 bt d 
18 OPENERS WILL RESET THE PING OLD LATCH IN HARDWARE IF THE COMMAND 
189 S OTHER THAN TO AND THE STAUS STACKED OR PENDING FAGS ARE OFF 
1849 a WHEN ALU2 COMPLETES ASSEMBLING THE DEVICE STATUS, THIS ROUTINE WILL 
1850 CHECK ALU2 STATS TO DETERMINE F THE DEVICE IS BUSY, NOT READY, OR HASs 
1851 A PENDING DEV END EF NONE OF THE AFOREMENT ONE TEMS APPLY THEN THE 
1852 VCE IS AVAILABLE AND THE COMMAND WILL BE DECODED ALU2 STAT COMBOS 8. 
853 HAVE THE FOLLOWING MEANING: t 
85 s STATC=DEV END, UNT CHK (READY DROP WHEN DEV END WAS PRIMED h 
1855 STATE AND STATC =DEW ENO DUE TO DEW END PRIME REW OR DSE) 
BSS STATB AND STATD-DEVICE IS BUSY 

1857 is STATC AND STATDacDEVICE IS NOT READY 
858 s 
859 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1862 RTNCOMR 8 CONREC 1 RETURN TO COMMAND RESECT 
1865 RTNSENS B SENSEOK RETURN TO SENSE 
1868 RTNPROT BU PROTEST RETURN TO CHECK FLE LPROTECT 
18 RTNTUST FU TUTESTT RETURN TO CHECK READ 
87 RTNTUTS BU TUTEST? RETURN TO O SENSE RESET 

878 OPENERS BOC MIFTR, Milf TRO2 BRANCH IF MIS AWA AB.E 

882 OPENERS BOC STATD, ANY ERRS F ALU2 FINISHED GO LOOK FOR ERROR 
885 BOC STATB, CHKBUSY IF ON GO CHECK FOR PENDING CEV END 
388 BOC STATC, SEEIFUC BRANCH IF ON TO CHECK FOR DE, UC STS 
89 BOC ADROUT, PRETURNO HALT IOP 
89. BU OPENERS ALU2 SILL BUSY GO BACK 
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1898 e o O STAT C WAS ON 
1900 SEEFUC BOC STATE), ANYERRS BRANCH F INT REQ 
1903 BOC STATB, CONTCHK BRANCH IF DEV END 
906 ANDM FLAGS, STACK MASK FOR SACK AG 
909 BOC DBUS, SETDEUC BRANCH F OFF 
9. ORI PNDSTS, DEVEND+UNITCHK OTHERWISE OR IN DE AND UC 
95 BU CMOWAI3 GO CHECK FOR TO 
198 SEEC STO PNDSTS, DEVEND+UNITCHK SET UC, DE--READY DROP ON DEP DEV 
1 g2 . BU CMDWAIT3 

1924 - 9 O STAT d WAS ON 
1926 ANYERRS BOC ALUR, CMDPARO BRANCH IF ANY ALU ERROR 
929 BOC STATB, BUSYSTAT BRANCH F BUSY CONDITION 
932 ANDM FLAGS, STACK MASK FOR STACK FLAG 
935 BOC DBUS, CONTCHK BRANCH F OFF TO CONTENUE 
1938 BU CMOWAIT3 GO PRESENT STACKED STATUS 

194 O STAT R OFP- -STATD ON - - -STATC EITHER 
194 CONTCHK ST?) PNDSTSO CLEAR PENING STATUS REG 
's XF WORK 1, X, NB GET TU SENSE BYTE O 
1949 ANDM FAGS, CUEA+CUES MASK OR CE FAGS 
1952 BOC MIFTR, MIFTR 14 BRANCH F MS AVAIABLE 
1955 CUEASTS BCC DREG1, CMDWAIT3 BRANCH F Cut ON A INTF 

1958 TUTSTRTN AND STAT IMG, (NES-SETSTATC RESET Sl A C IN IMAGE REG 
1961 XFR STAT IMG, STAT SET TO HARDWARE 
964 XFR I, NK 4, IC RETURN TO TEST TAPE UNIT 

1967 STAT B on 
1969 CHKBUSY BOC STATD, ANY ERRS IF ON MUST HAVE BEEN NORMA, END 
1972 LOOKAGIN BOC STATC, CONTCHK BRANCH F DEW SELECTEO 
1975 BOC STATD, BUSYSTAT BRANCH IF DEV SWITCHEd 
1978 BU LOOKAGIN GO LOOK AGAIN 

19B STATS B AND C ON--STAT D OFF 
1933 CONTCHK1 ANDM FLAGS, SrACK 
1986 DBUS, CONTCHK2 
1989 ORI PNDSTS, DEVEND 
-1992 BU CMOWAT3 

1995 to 9 NO STACKED STATUS 
1997 CONTCHK2 STO PNDSTS, DEVEND 
2000 BU CMOWAIT3 

2004 BUSYSTAT STO PNDSTS, BUSY 

MASK FOR STACK FLAG 
RRANCH F OFF TO CONTINUE 
OR IN DEV END IN STATUS 
GO PRESENT STACKED STATUS 

SET DEV END IN PENDING STATUS 
GO SET LINKS 

BUSY FN SCRATCH REG 
2OO BU PENDLINK GO TO RA SE STATUS IN 
2012 ORG BEGIN+X" OG" 
20 e o e e s is so 9 to 8 e ( {}MMAN) ) (ODF e o O p q p to s 
20 4 1HE COMMAND WILL BE DECODED IF THF. R tS NO STArus PENDING OR O 
205 STACKED EACH COMMAND EXCEPT MOF), YE) WI, 3E CHECKED FOR O 
206 DISCRETF CODES AND COMMAND REJECTE) F NOT RECOGNIZED. B 
2017 to e o e o e s a a et as a b d e o O de e s be 0 e o O p n e o a b d e g is a a to a e o be ea e s so e o O so e o o 

2020 coMDECOD ORM CURCOMM, 0 MASK COMMAN CODE FOR TESTING 
2023 BOC DREG7, IS6ON BRANCH, I 7 ON TO CHK BT 5 
2026 BOC DREG6, READTYPE BRANCH F BIT 6 ON REA) CM) ) 
2029 BOC DREG5, CHKRDB BRANCH F B 5 ON 
2032 BOC DBUS, DOTESTIO CHECK FOR TEST 1/O 
2O35 BU COMRECT GO REJECT COMMAND 

2O39 to a b d e o be a so e ) to 8 a 9 88 at 08 e e i e o 8 0 88 e o O e o O o be so e o t e o a peo e o O sa e g o e s a 
2040 e COMMAND MUST BE CONTROL SINCE BITS 5, 6 AND 7 ARE PRESENT. o 
204 e o e s so so so e o O p e o so be p so so so o O p a a pa e is a 8 e o 0 e o O p n n e o a on a so o a to a n e s a a e o o 

2044. CKDSE xOM CURCOMM, x '97" MASK FOR DATA SECURITY ERASE CMJ 
2OC 7 BOC DBUS, DODSE BRANCH F T IS 

2050 8 e o O p 8 s et a COMMAND REJECT 8 a D 9 p. 9 p. 8 to 0 to 0 8 8 to 8 a 
2051 COMMAND REJECT WILL BE BRANCHED INTO BY SEVERAL COMMAND DECODE e 
2052 ROUTINES. SENSE DATA WL BE CEAREO AND COMMAND REJECT WI. BE 
2053 to POSTED IN SENSE BYTE O 
2054 oos to be ode a poooooooooooo too ooooooooooooooooooooooooooooooooooooooooooo 
2O57 COMREJCT STO LINK4, RTNCOMR SET OPENERS RETURN 
2060 BU OPENERS GO CHECK DEW STATUS 

2064 CONTCMD BOC DREGO, CKDSE BRANCH IF HI ORDER BIT IS ON 
2067 BOC DREG1, COMREJCT COMMAND REJECT IF BIT IS ON 

2O7 BOC DREG4, COMTESTA BRANCH F CMD IS OOXX111 
2074 BOC DREG3, COMTESTB BRANCH F CMD IS OOX101 
2O7 BOC DREG2, DOBKSPBL IF i , MUST BE BACKSPACE BLOCK 

2080 a e is a b to a to a to 8 to a b d e o O p as to 8 
208 REWIND IS deCODE AT THIS POINT CAN WE PERFORM IT? MAKE TESTS 
2O82 e o O p pope no e o on at e o sees to on be peo a set n e g is e 

2085 DCREWIND STO XOUTBIM, NDXRWD EMIT ALU2 BRANCH ADDRESS Ps 
208B ORI STATIMG, SETSTATA SET RWD INDICATOR FOR CONTEND 
2091 XFR STATIMG, STAT SET STATA IN HOWE 
2094. DORWD STO LINK1 CONTINIT LINK TO CONTROL INIT STATUS 
2097 BU TUTEST GO TO TU STATUS TEST 



3,806,878 
31 32 

OOO its 3329 2 1 0 1 COMTESTA BOC DREG3, COMTESTC BRANCH F CM) IS OOX 11 1 
OOO 15 3232 204 BOC DREG2, DOBAKFIL IF - 1, MUST BE BACKSPACE FILE 

21 O7 COMMAND IS OOOO 111 1 OR REWIND UNLOAD 
OOO 11 6 1 429 209 DORUN (Of STO XOUTBIM, NDXRWU EM. A. J. RANCH ADDRESS B 8 to 
OOO 17 6 1. 2 12 FU DORWD1 

OOO 8 34. A 2 6 S6ON H.Q.C DREG6, S50N 
OOO 9 - Ot) 29 WRTCHECK xOM cuRCOMM, x' 01 CHECK FOR ). S(RF. H. CMD 
OOO 1A 2 Ol 222 BOC DBUS, I TSOK BRANCH F S 
OOO 14 GO8 225 BU COMRECT OTHERWISE RE.J. COMMAND 

COO 82 229 Six OR 1 XOUTAM, WRITE ADD WRITE TO DATA FOW MASK 
OOO ) 4 3 2132 STO XOUTBIM, NDXWRT . EMIT ALU2 BRANCH ADDRESS 8 ot 
OOO 11 F O O 235 STO LINK 1, CLEANIT LINK TO CLEAN INITIAL STAUTS RTN 
OOO1 - 32) 2138 BU PROTEST 
O)02O 33. 2 42 ( i? M-SI H HOf IRF.?, 2, x ) ?RHf, K 1 MJST H, FORWAR) SpA? CK 

21 CMMAN) S (JF) () () , RASE, (A 
OOO12 is 2 246 UORG STO XOUTE: I MNDXFRG EMT A2 BRAN ADDRESS 8 ot 
OOO 22 62B 29 BU DOW"M1 

COO 123 DAO 2153 DOD SE ANDM FLAGS1, ALLOWDSE MASK TO TEST ALIOW DSE FAG 
OOO 24, 2008 2156 BOC UBUS, COMREJCT BRANCH F OFF TO CMD REEC 
OOO 25 4 3 259 STO XOUTBIM, NDXERS EMI ALU2 BRANCH ADDRESS 
OOO 26 8808 21 62 OR STATIMG, SETSTATA SET OSE INDICATOR FOR CONTEND 
OOO12 (828 265 XFR STATIMG, STAT SET TO HOWE 
OOO128 62B 268 RU DOWTM1 GO SET OF MASK 

OOO 29 3236 21 72 COMTESTC BOC DREG2, DOFORFIL IF 1, MUST BE FSF 

275 to COMMAND IS OOO 11 ) OR WRITE TAPE MARK 
OOO2A 420 27 DOWTM STO XOUTBM, NDXWTM EMIT ALU2 BRANCH ADDRESS see 
OOO2B 82CO 2180 DOWTM ORI XOUTAIM, WRITE+CONTROL ADD WRITE AND CONTROL TO OF MASK 
OOO 12C 1033 21.83 STO LINK 1, CONTINIT LINK TO CONTROL INITAL STATUS 
OOO12) 621D 286 BU PROTEST GO TO TEST FILE PROTECT 

2189 COMMAND IS OOlOO . OR BACKSPACE RECORD 
COO 2 E 43E 219 DOBKSPBL STO XCUTBIM, NDX BSR EMIT ALU2 BRANCH ADDRESS 
OOO12F 8280 219.4 DOCONTRL ORI XOUTAIM, CONTROL SET CONTROL BIT IN DATA FOW MASK 
OOO 130 1033 2197 STO LINK1, CONTINIT SET RETURN TO CONTROL COMMANDS 
OOO 13 614 2200 BU DOREAD2 GO SET READ BACK MASK BIT 

22O3 8 COMMAND IS OOO 11 1 OR BACKSPACE FILE 
OOO 32 143C 2205 DOBAKFIL STO XOUTBIM, NDXBSF EMIT ALU2 BRANCH ADDRESS - 
OOO 33 612F 2208 BU DOCONTRL GO SET OF MASK BITS 

221 1 0 COMMAND IS OO 101 OR FORWARD SPACE RECORD 
OOO 34 1437 22 13 DOFORBLK STO XOUTBIM, NDXFSR EMIT ALU2 BRANCH ADRESS 
OOO 135 612F 2216 3U DOCONTRL GO SET DF CONTROL, BT 

OO 2219 COMMAND IS OO 11 1 OR FORWARD SPACE FILE 
OOO 136 135 2221 DOFORFIL STO XOUTBIMNDXFSF EMIT ALU2 BRANCH ADDRE SS 8 
COO 137 612F 2224 BU DOCONTRL GO SET DF CONTROL, BT . 

2227 to t t e a s e o so to 9 to ss to t t e o see a a see see 
22.28 SFPARATE READ TYPE COMMANDS BY FURTHER DECODING s 
2229 t t t t t t e o et s be boot do not soot as a soooooo see essee . . . . . 

98.33 FOO2 223 RFADTYPE XOM CURCOMM, x' 02" TEST FOR READ CODE 
3883 242 2234 BOC DBUS, DOREAD BRANCH F READ 
388-3 FOOC 2237 CHKRDB XOM CURCOMM, x' OC." TEST FOR READ BACKWARD 
OOO1 B 2.946 2240 BOC DBUS, DORDBACK BRANCH F READ BACKWARD 
333.5 FOO4 2243 XOM CURCOMM, X 'O4' TEST FOR SENSE CODE 
388 2O7 2246 BOC 'DBUS, DOSENSE BRANCH F SENSE 

E 232C 2249 BQC MIFTR, CHKRSRV BRANCH IF MIS AVAILABLE 8 
; AE ANEOP CODE WAS NONE OF THE ABOVE, IT IS INVALID AND WILL 

OOO 13F 6 D8 225. BU COMREJCT GO REJECT COMMAND 

OOO 140 1099 2258 DOTESTIO STO LINK 1 TERMSTAT EMIT LINK TO TE RMINAL STATUS R 
OOO 1 c 1 6229 2261 BU FES TEST TU STATUS US RTN 

OOO 42 1.33 2265 DOREAD STO XOUTBIM, NDXRDF EM f T ALU2 BRANCH ADDR 
888 . O70 2268 DOREAD STO LINK CLEANIT LINK TO CLEAN INITIAL Eise 
33:35 399 2271 DOREAD2 ORI XOUTAIM, RDRDB ADD RD OR RDB BIT TO DF MASK 

224 BU TUTEST GO TO TEST TU STATUS 

OOO 46 1 4 3A 228 DORDBACK STO XOUTBIM, NDXRDB EMT ALU2 B 888 i. 228 AND XOUTAIM, ONFS-DATCON RESET SA-3:CHARPSEis" 
2284 BUDOREAD1 GO TO READ INITIALIZE 
2287 t e o 'e sa e s 6 on 8 so set a a 00 0 1 0 MODE COMMAND DECODE to so a be the ee see 
2288 DECODEMODETYPE COMMANDSFURTHER AND PERFORM FUNCTION REQUIRED. t 
2289 SET CHANNEL END-DEVICE END IN INITIAL STATUS REQ TIE AND SET 
229() DI AGNOSE COMMANDS WILL LINK TO THE WRITE ROUTINE TO FETCH THE FIRST e 
2291 BYTE OF DATA. THE 7 TRK FEATURE WILL BE CHECKED TO SEE IF ITIS 
2292 PRESENT. ALL MODE TYPE COMMAND ARE VALID ANY NOT SPECIFICALLY 
2293 RECOGNIZED TO PERFORM A FUNCTION WILL BE TREATED AS SENSERESET 
2294 NO-OPS 
2295 to 9 s 8 bit 8 8 to 8 to to a do so so a n e e s et as a esses 

set so to 8 to be 88 to be to a be os oo e o a s go to es ea as sea ea ease ease see 



GOO 9 

OOO A 
(OCOAB 
OOOC 
OOOL) 
COCE 
OOO 4 
OCC 50 
OOOS 
OOG 152 
COO 53 
iO 15. 
OOC 55 
OOO156 
OOO157 
OOO158 
OOO 159 
OOO 5A 
OOOSB 
OOO15C 

OOO15D 
OOOSE 

OOO 5F 
OOO60 
OOCs 
OOO 62 

OOO 63 
OOO16 
OOO165 

OOO166 
OOO167 

OOO6B 
OOO69 

OOO 6A 
OOO 68 

OOO 6C 
OOD 

OOO16E 
OOO15F 

OOC 70 
OOO17 
OGO 72 

OOC 3 
GOO1 
OOO175 

OO 76 
COO 17 
OOO178 
OOO 179 

OOO. A 
OOO 
OOO17C 

OOO) 
OOC 17 E. 

OOO 
OOO8O 
OOO 8 
OOO 82 

OOO 13 
GOO8. 
OOO 185 
OGO 86 
OOOBf 

OOO 88 
OOO 89 
OOO18A 
OOO 18B 
OO 8C 
OOOBD 

6578 

35OA 
35s 
FOOB 
2066 
FOB 
2O6A 
FOO 
OSD 
FO88 
2O58 
658 
FOCE 
2O63 
FOC3 
25F 
FOB 
206A 
2395 
661 

OB 
6229 

238 
CABF 
O 19 

622 

2391 
8Aa) 
66 

BCBO 
66 

OO 
522 

SO 

92OO 
2OA 
0.40 

21 
AOO 
273 
63D6 

242 
40 
63D6 

3C 
603 

50 
E 

54t 
1388 
6E2 

OFE 
c 2 
C.C.C. 
4 F90 
F2 

84OO 

2299 

23O3 
2306 
2309 
232 
2315 
238 
232 
232. 
232 
33G 
233 

2337 
23 O 
2343 
2346 
23.9 
2352 
255 
2358 

2362 
R365 

2369 
232 
2375 
2378 

2.382 
23.85 
2388 

2392 
23.95 

2399 
2402 

206 
249 

2, 13 
2 6 
29 
222 
224 
24.25 

a 27 
2 30 
2: 33 

237 
24 O 
243 
2 a.5 
2.47 
24 SO 
2453 
256 

246C 
2463 
2456 

2 O 
27 
272 
2.73 
27 
2.75 
2.75 

24.79 
2482 

24B6 
2489 
292 
2.95 

2.99 
25 O2 
250s 
2508 
25 

2514 
25 7 
252O 
2S23 
2S25 
2529 
2532 

33 
GOSETOIA BU 

ISSON BOC 
MODETPE BOC 

XOM 
BOC 
XOM 
BOC 
XOM 
BOC 
XOM 
BOC 
BU 
XCM 
BOC 
XOM 
BOC 
xOM 
BOC 
BOC 
BU 

STO 
BU 
BOC 
AND 
SO 
BU 

BOC 
ORI 
BU 

CKHMODE 

ANY 7TK 

SNOOP 

OOPEMS 
OOPEA 
MODELINK 

DONR2MS 
DONR2A 

OR 
BU 

DODAMS 

OR 
BU 

STO 
BU 

OOLWR 

OTEMS 

XOM 
BOC 
XFR 
XFR 

is SCREEN TE 
to DEAD TRACK 

ORM 
BOC 
STO 

DOTIEMS 

XFR 
XO 
BOC 

XFR 
ADD 
BOC 
BU 

XFR 
XFR 
BU 

NOTLAST 

s 

DOAGAIN 

DOTIEMS2 

as so so as a as a sees be SENSE Op is 8 - 8 
HIS ROUT INE CONTROLS THE SENSE OPERATION. 

3,806,878 

DOSEDIA 

DREG5, CONTCMD 
DREG1, CKHIMODE 
CURCOMM, X OB" 
DBUS DODIAMS 
CURCOMM, x' 18" 
DBUS, DOTIEMS 
CURCOMM, X." O3' 
BUS, ISNOOP 

CURCOMM, X BB" 
DBUS, DOLWR 
ANY TK 

CURCOMM, x' CB' 
DBUS, DONRZMS 
CURCOMM, X"C3" 
DBUS, DOPEMS 
CURCOMM, X' 4B' 
DBSOO. EMS 
Miffickirk 
MODELINK 

LINK1, TRETURN3 
TUTEST 1 

MIFTR, MIFTR 15 
FLAGS, ONES-ANRZI 
LINK 1, TRETURN2 
TUTEST 

MIFTR, MIFTR 16 
FLAGS, ANRZI 
MODELINK 

SETDIA 1, DIAWRT 
MODELINK 

SETDIA, LWROP 
ITSOK 

LINK1, CLEANIT 
TUTEST 

CURCOMM, X' AB" 
DBUS, GOSETDIA 
XOUTAIM, CBO 
CTIMAGE, CTI 

34 
GO EXECUTE SET DEAGNOSE CMD 

BRANCH TO CHECK HI MODES X XXXO11) 
MASK FOR DI AGNOSTIC MODE SET 
BRANCH F YES 
MASK FOR TRACK IN ERROR MODE SEI 
BRANCH F IT IS 
MASK FOR NO-OP COMMAND 
BRANCH F S 
MASK FOR LWR COMMAND 
BRANCH F IT IS 
BRANCH TO CHECK 7 TRACK 
MASKFOR NRZI MODE SET 
BRANCH F T IS 
MASK FOR PE MODE SET 
BRANCH F IT IS 
MASK FOR SET DIAGNOSE CMD 
BRANCH F IT IS 
BRANCH F SEVEN TRACK AVABLE 
GO SET TUTEST RETURN 

SET NO-OP REURN 
GO CHECK TU STATUS 

RANCH F MIS AWAABLE 
RESET THE NRZI FLAG FOR INF A 
SET TU EST ROUTINE RETURN 
GO TO TEST THE DEV 

BRANCH IF MIS AVAILABLE 
SET NR2, MODE FLAG FOR INTF A 
GO SET RETURN 

SET THE DAG MODE FLAG 
GO SET RETURN 

SET LOOP WRITE TO READ FLAG 
RETURN TO WRITE ROUTINE 
SET TU EST ROUTINE RETURN 
GO TEST DRIVE STATUS 

MASK FORSET DAGNOSE CMD 
BRANCH F I S 
FETCH TE BTE 

RESET SERVICE IN 
BYTE FOR SINGLE TRACK ERROR. MOVE BYTE TO DATA FOW 
REG ONLY F IT WAS SINGLE TRACK. 
XOUTAIM, 0 
DBUS, DOTIEMS2 
WORK1, 1 

WORK1, AR 
XOUTAIM, 0 
DBUS, DOTIEMS2 

WORK1, AR 
WORK, O 
NALCO, NOTLAST 
CEKSNS 

XOUTAIM, XOUTA 
TIP 
CHEKSNS 

MASK FOR TESTING 
BRANCH F -- CORRECT FOR TRE P 
INITIALIZE WORK TO RIPPLE SINGLEBIT 
SE GENERATED SINGE BIT IN A REG 
MASK FOR MATCHING BYTES 
BRANCH IF MATCH TE BYTE ONLY HAS 
A SINGLE BT ON 
XFR PATTERN IT TO ALU NPU. REG 
SFT PATTERN BT REGHT ONE TIME 
RANCH F NOT AST PATTERN 

OTHERWISE, NO MATCH FOUND GET OUT 

SET TIE BYTE IN DATA FOW REG 
TRANSFER TO DEAD TRACK REG 
GO SE. UP ENDING STATUS 

s 

9. THF SENSE BYTES WHICH ARE ASSEMBLED BY AU2 ARE PASSF) WIA THE OVER : 
REGISTERS 
WL CONTAIN EROS. 
BITS SF 

WHEN A BYTE OF SENSF 
SENSE BYES 2, 

iN ALU xOVER REG XOUTA AND THE SENSE STAT TURNED ON. 

NFO DOES NOT APF1, Y THEN THE XOVER 
3, 4 13, 14, AND 7 ARE GATED BY 

e as a a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DOSENSE STO LINK4, RTNSENS 
BU 

STO 
STO 
STO 
B 

SENSEOK 

XFR 
STO 
XFR 
STO 
BU 

BYES 

STO 
XFR 
AND 
XFR 
XFR 
ORE 

SENSE 

9 SENSE 

SENSE 

OPENERS 

PNDSTS ZERO 
LINK, SRETURN2 
LINK2, WATESUM 
SATRTN 

CT IMAGE, CTI 
XOUTEIM, NDXSNS 
XOUTBIM, XOUTB 
LINK4, SENSE1 
PULL2 

O AND 

WORK1, X"FE" 
SNSSTS2, AR 
WORKO 
SETCNT 2, XINA 
SETCNT2, AR 
WORKO 

SET OPENERS RETURN 
GO CHECK DEVICE STATUS 

CEAR REG OF OD STATUS 
RETURN TO SENSEO 
SET p IN CASE OF INTERFACE ERR 
GO PRESENT STATUS 

DROP SATUS N 
LOAD INDEX FOR AL2 

START ALU2 OFF - 
RETURN TO SENSE 
GO GET 1ST 2 BYTES 

TRANSFER 
SENSE SATUS 2 TO 
WORK WITHOUT 
THE NOISE . 

BIT F 
ON 
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OOO18E 2095 25, 35 BOC OBUS, TSTERRS 
OOO 18F DO 25.38 CHNOIS ANDM SNSSTS2, RDNOISE SET NOISE 
OOO 190 2092 25 BOC DBUS, SENSE2 IN YTE 
OOO 91 BE30 25 4 ORI SERENSE Retiriro SENSE3 OOO 192 1399 257 SENSE2 STO w OOO 193 OFOO 2550 sto SECNf30 CLEAR THIS REG (HOLDS FLAGS FOR SNS) 
OOO 9 6 C9 2553 BU SN SEVEN GO SHIP 2 BYTES 
OGO 95 OB4 O 2S5 TSRS ANP)M F1AGS2, AUFA 1, MASK ALU - A, FLAG 
OOO 96 208 256) BOC DBUS, CHKNOIS BRANCH H OFF 
OOO 197 8420 2S63 ORI WORK BUSOC OTHERWISE SET BUS OUT CHK 
OOO 198 618F 2566 BU kNois RETURN 

2569 SENSE BYTES 2 AND 3 

OOO 199 B840 2572 SENSE3 ORI STATIMG, SENSE RESET SENSE TO DF 
OOC9A O2OO 2575 STO XOUTAIM, 0 CLEAR XOUTAIM (HOLDS CNT TO 
COO 19B 9F40 2578 ORI SETCNT2, SNSON GATE BYTES FROM OF 
OOO 9C 139E 2581 STO LINK4, SENSE4 RETURN TO SENSE a 
OOO 19) 61 C8 2584 BU SNSEVEN GO BUMP ONE THEN SP EM 

2587 SNSE BYTES 4 AND 5 
OOO19E OFOO 2590 SENSE4. STO SETCNT 2, O (EAR RFG 'OR TEST 
OOO 19 F 5521 2593 XFR ALU FRR, AR DO WE 
OOOAO 562 2596 XFR ALU2 ERR, AR HAVE AN 
OOO All 9 FOO 2599 ORM SETCNT2, O ERROR 
OOO A2 20A5 26 O2 ROC DBUS, SENSE5 HR 1 - NOl 
OOO1A3 84.80 26 Ob OR I WORK1, AEU FRR SFI ON IF SO 
OOOAA CB3F 2608 AND FLAGS2, ONES - ALUFAI 1 - FORCEUC RESET ALU - AIL FLAGS 
OOOAS OF2C 261 SENSE5 STO SETCNT2, SNSOFF SET FLAG TO TURN SNS OFF 
COO A6 8E4 O 26 it ORI SETCNT, NSUBSYS SET BIT TO INDICATE 3803 
OOGA7 13A9 267 STO LINK 4, SENSE6 RETURN TO SENSE 6 
On O1 A8 6 C8 262O BU SNSEVEN GO BUMP ON THEN SHIP 2 MORE 

2623 SENSE BYTES 6 AND 7 

OOO 1A9 3AB 2626 SFNS6 STO LINK4, SFNSE7 RETURN O SENSE 
OOO1AA 6 C8 2629 BU ' SNSF.WEN) GO TO BUMP XOUTAM IO CLEAR PTS 6 - 7 

2632 t SFNSF, YES 8 AN) 9 

OOD AB DA2O 363 SENSE7 ANDM FIAGS, CURF LAG ARE WE RESERVEL) 
OOCAC 20 AE 2638 BOC DBUS, SFNSF,8 BR F NOT 
OOOAD 8EO 264 ORI SETCNT1, CURSVD TELL THE WORL) IF SO 
OOOAE 13BO 2644 SENSE8 STO LINK4, SENSE9 RETURN TO SENSE 9 
OOOAF 6 C9 26 & 7 BU SNSEVEN GO SIP 'EM 

2650 to SENSE. BYTES O AND 1 

OOOBO 552 2653 SFNSE9 XFR ALU ERR, AR GET ALU ERRORS 
OOOB 8EOO 2656 (JR SETCNT 1, 0 F SO 
OOO 82 3B4 2659 STO LINK4, SENSEA RETURN TO SENSEA 
OOO 13 61C9 2662 BU SNSEVEN GO SHI 'EM 

2665 e SFNSE BYTES 12 AND 13 

OOO 34 OF CO 2668 SENSFA STO SETCNT2, SNSON+CN) q 0 |XO SFNSE ANI) AUI) 40 WHEN APPL1 ES 
OOOP 5660 26 XFR ALU2 ERR, CBI "ENE) A.U. 2 ERRORS 
OOO, B6 3.B8 264 STO LINK4, SENSEB RFTURN TO SENSE B 
(JOO 1 B 61 CA 267) BU SNSEVEN2 G?) SH 'M 

268O 9 SENSE BYTES AND 5 

CO OF i? 268 3 SENSEB STO SETCNT 2, SNSOFF RN SENSE (JFF WHEN APPLES 
3GO 39 BBC 26.86 STO LINK, SENSEC RETURN TO SENSEC 
OCOBA A24 C 2689 ADD XOUTAM, X' 40" BUMP GATES FOR HARDWARE 
O CO. 1 BB 6 C9 2692 BU SNSEVEN GO SHIP 'EM 

2695 e SENSE BYTES 16 AND 1 7 

OO 8C OFCO 2698 SENSEC STO SETCNT2, SNSON+CNT 4.0 TURN SENSE ON AND ADD 40 
OOOBD 3 BF 27O STO LINK 4, SENSED RETURN TO SENSE D 
COO BE 6 C9 27 O. BU SNSEVEN GO SHIP 'EM 

- 2707 SENSE BYTES 18 AND 19 
OOOBF C8BF 27 O SENSED AND STATIMG, ONES-SENSF RESET SENSE IN REG 
OOOC OFCO 2 3 STO SETCNT2, O CLEAR FLAGS OUT 
OOOC 13C 3 26 STO LINK SENSEF RETURN TO SENSEE 
OOO C2 6 C9 19 BU SNSEVEN GO SHP "EM 

722 SENSE BYTES 20 AND 2 

OOO1C3 3C5 2725 SFNSEE STO LINK4, SENSEF RETURN O SENSE F 
OOO1C 6 C9 2728 BU SNSEVEN GO SHIP 'EM SOME MORE 

2731 SENSE BYTES 22 AND 23 
OOOC5 5D21 2733 SENSEF X FR FRUREG, AR GE ALU FRU. REG 
OOOC6 8 OO 2736 ORI WORK1, O IN REG TO SENO 
OOO C7 3EF 27 39 STO LINK4, CANCF, THATS AII, - RFTURN TO CANCEL 

27.2 to to coor to see to too sees on as a so too vs to soooooooooooooooooooo. 
274 3 ENTRY TO SEND WORK 1 AND SETCNT 1 TO CHANNEI. 

OOCC8 A2 2745 SNSEVEN ADD XOUTAIM, BUMP GATES 
OOO C9 446) 2748 SNSEVEN XFR WORK, CBI SET ON CHANNEL RUS IN 

27 
2754 EXIT 

SNSEVEN2 ORI 
XFR 

STATIMG, SETSTATA 
XOUTAIM, XOUTA 

SE STAT A ON 
THIS WILL SET CONROLS OOOCA 8808 

CCO CB (242 
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OOOCC (828 275 XFR "STAT IMG, STAT TO HARDWARE 
OOOC) 1 OO 2 60 STC) LINK 1, BRETURN2 SET UP 
000 CE 1 93 2763 STO LINK2, CANCEL RETURN 
OOOCF 1293 66. STO LINK3, CANCEL NKAGE 
OOODO t2OA 269 BU SERVRTN GO DO SERVICE 

277 0 0 1 0 1 0 t to 8 8 8 8 80 8 h to 9 8 o o e a so e a a a 
2773 on on a e s so a so one is a a so a to oo e o so e o 0 e o 0 e o 8 e o e o e o O do o O ( 000 e o 80 88 to 8 8 
2774 RETURN AFTER SENDING THE EVEN SENSE BYTE 
2775 e o e o e o see a to a a e o O so so a a to Do e o be o O do so o e o O so e o O OO to be be 

000 D1 DF40 2778 SNSODD ANDM SETCNT2, SNSON SET SENSE ON 
OOOO2 20OA 2781 BOC DBUS, SNSODD2 BR IF NOT 
OOOD3 8840 2784 OR STATIMG, SENSE SET SENSE GATE FOR HDWE 
COO D4 9FOO 2787 ORM SETCNT2, O ADD ONE OR 40 
OOOD5 3ODE 279 BOC CNT 4.0, SNSODD3 BR IF ADD t ( 
COOO6 A2O 279 ADD XOUTAIM, BUMP ONE 
O001 D7 CBF7 2796 SNSODD1 AND STATIMG, ONES-SETSTATA RESET STAT A 
OOOD8 E60 2799 XFR. SETCNT, CBI SET OOD SENSE BYTE ON CBI 
OOOD9 6 CB 28 O2 BU EXIT RETURN TO PULL 2 

OOODA DF20 28 O6 SNSOL)D2 ANDM SETCNT2, SNSOFF TURN OFF SENSE 
OOODB 2007 2.809 BOC DBUS, SNSODD BR F NOT 
OOODC CBBF 28 12 AND STATIMG, ONES-SENSE DO IT IF OS 
OOOOD 61D7 2815 BU SNSODD CONTINUE ON 

OOODE A240 289 SNSODD3 ADD XOUTAM, X"a O' BUMP GATE 
OOODF 61D 2822 BU SNSODD CONTINUE SOME MORE 

OOOEO SO 2826 SNSLINK XFR CTIMAGE, CTI RESET SERVICE IN 
OOOE 2AD 2829 BOC STATA, SNSODD F A. ON GO TO SNS ODD 
OOO E2 3AE6 2832 PULL2 BOC STATC, PULLAB BR IF ALU2 OONE WITH 
OOO E3 3BFO 2835 BOC STATD, CLEARAB ST 2 SENSE BYTES 
OOO E 28EF 2838 BOC ADROUT, CANCEL ) BR IF HO 
OOO E5 61 E2 284 BU PULL2 WAIT SOME MORE 

COO E6 90 2845 PULLAB XFR WORKXINA GET EVEN SENSE BYTE FROM ALU 
OOO. E7 AE88 284B XFR SETCNXNB GET EVEN SENSE BYTE FROM ALU2 
OOO E8 880 285 NOTPULL ORI STATIMG, SETSTATD SET D TO IND 
OOOE9 4828 285 XFR STATIMG, STAT GOT 'EM 
OOOFA 28EF 2857 PULLAB BOC ADROUT, CANCEL WAIT TO ASSURE 
OOOEB 3BED 2860 BOC STATD. PULLAB2 ALU2 HAS SEEN . 
OOOEC 3AEA 2863 BOC STATC, PULLAB ON 
OOO ED C8FE 2866 PULLAB2 AND STAT IMG, ONES-SETSTATD THEN RESET IT 
COO EE 5322 2869 XFR LINK4, IC RETURN WITH 2 BYTES FROM ALU2 

OODFF 6.293 2873 CANCEL i BU CANCEL POINT SO EXIT 
OO OFO Ga GO 287 CLEARAB STO WORK1, 0 CLEAR WORK 
OOOF OEOO 288O STO SETCNT 1, 0 CLEAR COUNT REG 2 
OOOF2 6 E8 2883 BU NOTPUL RETURN TO DO ONLY AU 

OOO2OO 2887 ORG BEN+X"200" 
2888 set as t t t t t 88 to a B 8 et a b d e 9 SERVICE ROUT IN e ess a e o a see as sees see 
2889 St. RV CE IN SBR TESTS FOR ALL OUT TAGS DOWN, RA SES SERVICE IN AND 
339 : 1O ADDRESSES STORED IN LNK 1 2 AND 3 WHEN A TAG IS RECEIVED IN a 
2892 treet too soooooooooooooooo... . . . . . . . . . . . . . . . . . . . . . . . ." 

OOO2CO 650B 2895 OMRIN BU DMRINK RETURN TO OMR ROUTINE 
OOO2O 6 EO 2898 RETURN2 BU SNSLINK RETURN TO SENSE. O. 
OOO2O2 6582 2901 ARETURNA BU DALINK RETURN TO SET DAGNOSE 

OOO2O3 O79 29O. WRBGN SO LINK 1, WRTFST SET SERVICE SUBRN RETURN 
OOC204 75 29.08 STO LINK2, WCOSTOP SET STOP LINK 
OOO2O5 26 29 1 STO LINK3, WCOHIO SET HO LINK 
OOO2O6 CCFB 294 AND SETDIA, ONES-LWROP RESET BIT FOR NEXT OPERATION 
OOO 207 87 O2 297 OR SNSSTS2, WDCNTO SET WORD COUNT 2ERO ON 
OOO2O8 (560 2920 XFR PNDSTS, CBI CLEAR BUS IN 
OOO 209 CCO 2923 AND WORK, ZERO CLEAR WORK REG 

OOO2OA 380C 2927 SERVRTN BOC OPRIN, SERVRTNO BRANCH F OP N STIL. UP NO HIO ) 
OOO2OB 5.222 29.30 HOLK XFR LINK3, IC RETURN TO HIO ENTRY 

OOO2OC 808 2934 SERVRTNO OR CTMAGE, SWCIN MASK SERVICE IN UP 
OOO2OD 28 OB 2937 SERVRTN BOC ADROUT, HIOLK TEST FOR HALT I AO 
OOO2OE 2DOD 294 O BOC SVCOUT, SERVRTN WAT FOR TAG TO FALL 
OOO2OF 290) 2943 BOC CMDOUT, SERVRTN WAIT FOR TAG TO FALL 
OOO2O 390D 2.946 BOC SUPO, SERVRTN 1 BRANCH TO SUPPRESS DATA 
OOO2 4 150 2949 XFR CTIMAGE, CTI RAISE SERVICE IN 
OOO2 12 C1 F7 2952 AND CTIMAGE, ONES-SWCIN MASK SERVICE IN DOWN 

OOO23 280B 2956 SERVRTN2 Boc. ADRQUT, HIOLK TEST FOR HALT IAO 
OOO24, 297 2959 BOC CMDOUT, WHOA STOPLINK TO PROGRAM 
OOO 215 2D32 2962 BOC SVCOUT, TUTRTN SERVICE OUT RESPONSE TO SERVICE IN 
OOO 216 623 296.5 BU SERVRTN2 WAIT 

2968 9 COMMAND OUT RESPONSE TO SERVICE IN SAYS STOP 
OOO2 a 50 2970 WHOA XFR CT IMAGE, CTI DROP SERVICE IN 
OOO 28 5 22 297 R XFR LINK2, IC LINK TO PROGRAM 

2977 e o a e s () a 9 9 8 e o TEST TAPE UNIT e o O p e o a n e o O to e o p a se e s p O o 0 
2978 THIS ROUTINE DETERMINES WHETHER THEU stAius PERMITS THE INITIATION 
2979 to OF COMMAND.. IT THEN LINKS TO THE PROPER INITIAL STATUS ROUTINE 
2980 oooooooooooo so stood so be oooooooooooooooooooooooooooooooooooooooooooooooo 



OOO 9 1337 
OOO2. A 6039 

OOO2) 1 3DO 
OOO2 E 6OD3 

OOO2 3A2 

OOO220 DCOt 
OOC22 2024 
OOO 222 8802 
OOO223 (828 

OOO224 Oct. O 
OOO225 323 
OOO226 63F3 

OOC22 13D 
OOO 228 6O)3 

OOO229 3D2 
COO.22A 60D3 

OOO22B OBEO 
OOO22C BOC 
OOO22D OFOO 
OOO.22 E 402 

OOO22F 3AC 
OOO230 OBBO 
OOO23 301C 

OO232 SO22 

OOO23 58 
OOO23 (). 
OOO235 C 
OOO236 6038 

OOO23 OSOC) 

OOO238 242 
OOO239 4828 
OOO23A CCFB 
OOO2B 2A 3 

OOO23C 4828 
OOO23 S. 
OOO23F CFE 
OOO23F B 1O 
OOO2O is 50 

OOO24 3B5. 
OOO242 62. 1 

OOO243 D90 
OOO2t 4 20.9 
OOO25 ODO 
OOO246 348 
OOO27 88O 
OOO24B CBF 

OOO249 CDBF 
OOO2A FOO 
OOO24B 2.0 
OOO2C D42O 
OOO2, 2OC 
OOO24F 625 

OOO2 D. 
OORSO CBC 
OOO251 (8 
OO2S2 828 
OGO 253 623E 
O)Su St. 

983 
2986 
2989 
2992 
2995 
2996 
2998 
OO 

3) OS 

3O22 
3O25 
3028 

302 
3O35 

3059 
3062 
3O85 

O3 
Ot 
O75 
O76 
Of 

3O92 
3093 
3095 
3C97 
3098 
3 OC 
3 i 3 

3 8 3 
3.188 

393 
39 
13 

31.96 
397 
98 

3 99 

39 
REURN, STU NK 4, GRETURNO 

BU GOOO)A 
TREURN3 BU BSTWAIT2 
TRETURNO 3U CMOPAR1 

FIE PROTECT 
PROTEST STO LNK, RTN PROT 

BU OPENERS 

PROFST OC STATC, TUIESTT 

CHKWR AND SETDA WROP 
BOC DBUS, CHKNFP 
OR STAT IMG, SETSTATC 
XFR STATIMG, STAT 

CKNFP ANDM WORK 1, NFP 
BOC DREG, TUTESTIT 
BU COMREC 1 

T TEST SO LINK 4, RTNTUTST 
RU OPENERS 

TUEST STO LINK, RTNTUTS 1 
B OPENERS 

TUIEST IT ANDM FLAGS2 FORCEUC 
BOC DREGO, TRETURNO 
STO SNSSTS2, ZERO 
FR CEAR 

TUTEST2 BOC STATC, TRETURNO 
ANDM FLAGS2, FORCEUC 
BOC DREGO TRETURNO 

TUTRTN XFR LINK1, IC 

3,806,878 
40 

SET MODE RETURN 
RETURN TO PRESENT MODE STATUS 
NO-OP RETURN 
GO TO ERM UCK RTN 

ROTEST IS ENTERED ONLY BY WRITE TYPF COMMANS 

RANCH NC RFA) 

T) CHECK FOR 

SET OFNFRS - N 
GO CHFCK D.W. SAUS 

MASK FOR DO WRITE O READ OP 
BRANCH F O'- 
OTHERWISE SET SAT FOR ALU2 
SET TO HARDWARE 

TEST FOR NOT FILE PROTEC 
BRANCH F NO Fp 
GO TO COMMAND REECE ROUTINE 

SET OPENERS RETURN 
GO CHFCK DEVICE SATUS 

SET OPENERS RETURN 
GO CHECK DEVICE STATUS 

MASK FOR ALU FAILURE 
BRANCH F SO TO SET UNIT CHECK 
RESE SENSE 
RESET DATA FLOW SENSE 

GO TO TERMINAL UNIT CHECK ROUTEN . 
IS FORCE UNIT CHK FLAG ON 
BR F SO 

LINK TO STATUS AND, ING ROUTINE 

o a a to a on 9 t t t 9 t t t e i t t CONTROL COMMANDS t t t t t 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

OCONTINIT ROUTINE HANDLES THE PRESENTATION OF INITIAL STATUS FOR AL 
ACCEPTED CONTROL IMMEDIATE COMMANDS 

is 

CONTINIT SEO 
STO 
STO 
U 

PNDSTS, CHANEND 
LINK ), SRETURN4 
LINK2, SRETURN5 
GOOODIAO 

EMI CHANNE END STATUS 
EMT ACT RETURN 
EMT SACK RETURN 
GO TO PRESENT STATUS 

8 o O CHANNEL RESPONDED witH SERVICE OUT TO STATUS IN OR STATUS WAS 
o be ACCEPTED 
CONTSEW STO PNDSTS 2ERO RESET STATUS REGISTER 
to ENTRY AT CONTSTAK SAYS THE CHANNEL RESPONDED TO STATUS IN WITH 
to 9 to COMMAND OUT AND THE CHANNEL END IS STILL PENDING 
CONTSTAK XFR 

XFR 
AND 
BOC 

GOOOT XFR 
XFR 

SK PAU2 AN) 
OR 
XFR 

(WA BOC 
i BU 

CXCHAN ANOM 
BOC 
ANDM 
BOC 
OR 

RESETA AND 

CKFOB)T AND 
XOM 
ROC 
ANDM 
BOC 
BU 

ANOM 
BOC 

Rs TSTATA AND 
XFR 
BU 

HKERRS ROC 

CHKBO 

XOUTAIM, XOUTA 
STATIMG, STAT 
SETDIA, ONES-LWROP 
STATA, CKCHAIN 

STAT IMG, STAT 
XOUTHIM, XOUTB 
CT IMAGE, ONES-OP N 

CT IMAGE, CUBUSY 
CT IMAGE, CTI 

STATD, CHKERRS 
CTLWAIT 

FLAGS, CHA (N 
DBUS, CKEOT BOT 
SETDI A2, DEWBSY 
DREG1, RESETA 
STAT IMG, SETSTATD 
STATIMG, ONES-SETSTATA 

SET DAA, FLOW MASK 
RESET STAT D IF ON 
RESET LWR BIT FOR NEXT OPERATION 
BRANCH EWND OR OSE 

SET SAT'S O HOWE 
TRA AU R O PERFORM OP 
ORO N 
RAISE Cl 
CHANGE TAS 

IS ALU 2 F? NE SHEDP 
WA 

MASK TO CH, K CHAN BI 
BRANCH F NOT (HANEO 
TEST FOR DEW BSY - G 

UN 

BRANCH F ON TO RESE A STAT 
SE STAT ) TO NOCATE CHANG 

RESET STAT. A 

SFTDA2, ONES-DEVESY RSI THE OFW RSY DI AG F AG 
CURCOMM, X O7" 
DBUS, CHKBOT 
WORK1, EOT 
DBUS, GODOIT 
RSSATA 

WORK1, BOT 
DBUS, GODOT 

MASK FOR REWIND COMMAND 
BRANCH IF T S TO CHECK BC 
CMD IS DSE- - CHECK EOT 
BRANCH F NOT EOT 
GORESEf star AEOT is ON 
MASK TO CHECK 
BRANCH F NOT 

STAT IMG, ONES-SETSATA-SETSTATI) OT 
STAT IMG, STAT 
SK. PALU2 
AltR, IGROE 

RESET TO HDWE 
GO TO SKP AU 

BOI 
ON 
ON--RESET STAA 

AND HANDE ENTRP 
WAS EXECUTION ERROR FREE? 

a a a sees on e o not on as a so odes a CoNTROL cMD END oceases o osts to 
to OERMINE CONTROE, CMD FNOING STATUS - - - ALU2 IS FINISHED. F CHANNEL 
e END IS NOT ENDING AND NO OTHER STATUS IS TO BE PRESENTE HAVE ALU2 
to ARM THE DEVICE END PRIME. OTHERWISE SET STATUS PENDING FLAG. CHECK 
to FOR CATASTROPHIC ERROR IN ALU2 AND SET EQUIPMENT CHECK IF SO. GO TO 
to TERMSTAT ROUTINE TO PRESENT STATUS IF THERE IS ANY. 

is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a 



OOO255 3A5F 
OOO256 2765 
OOO257 2863 
OOO2SB 8504 
OOO259 F504 
OOO25A 2069 
OOO25B 2A69 
OOO25C 3904 
OOO25d 6299 

OOO25E 8710 
OOO25F 85.26 
OOO250 C8F 7 
OOO26 1 4828 
OOO262 625 

OOO263 85.25 
OOO264 6258 

OOO265 808 
OOO266 625F 

OOC267 C508 
OOO268 629E 

0 00269 OA 
OOO2A 544 
OOO26B C8FC 
OOO26C is 828 
OOO26D 3397 
OOO26E 3A9 
OOO26F 626 D 

OOO27 O O500 
OOO27 Old 
OOO272 156 
OOO273 6038 

OOO 274 66C 

OOO275 63DC 

OOO276 OSCE 
OOO277 890 
OOO278 634. 

OOO279 C7') 
OOO27A O(8 
OOO278 307) 
OOO27C 3 

OOO2) 5u 
COO27F. 888 

OOOF 
OOO 280 
OOO28 389's 
OOO282 627 
000283 6354 
OOO28 150 
OOO28S 
OOO286 3F9 
OOO28 2D85 
OOO288 460 
OOO 289 2883 
OOO2BA 2D8E 
O002.8B 2992 
OOO28C 3B92 
OOO28D 6289 

OOO29 O 820 
OOO29 6294 

2883 
2B84 

2883 

41 
3203 CONTEND BOC 
32O6 SOC 
3209 CONTEND BOC 
322 CONTEND2 OR I. 
325 CONTEND3 XOM 
32 8 BOC 
3221 BOC 
322 ORI 
322 7 BU 

3 R. GPROB OR 
3.234 S. GUC ORI 
32 A 7 AND 
32 XFR 

4. BU 

S GUX OR I. 
3. , BU 

35 WRTPROF3 OR 
2 i 

326 NOTNOW AND 
3264 BU 

3268 ONY) STO 
37 XFR 
324 AND 
327 XFR 
3280 E) UN BOC 
3.283 BOC 
3286 BU 

3.289 
3290 CEANT 
329 ACCEPTED NON IMMEATE COMMANDS EXCEPT SENSE. 

3,806,878 
STATC, SIGUC 
DFLER, WRTPROB 
STATB, SIGUX 
PNDSTS, DEVEND 
PNDSTS, DEVEND 
DBUS, ONLYDE 
STATA, ONLYDE 
FLAGS, STATPNDG 
TERMSTAT 

SNSSTS2, EQUIPCK 

42 
BRANCHIf ALU2 SIGNALLY UNIT CHECK 
BRANCH IF DATA FLOW HAD AN ERROR 
BRANCH IF ALU2 SIGNALLED UNIT EXCP 
SET DEVICE END IN STATUS 
IS STATUS DEV END ALONE 
BRANCH IF YES 
BRANCH IF UNCHA NED RWD OR DSE 
SET STATUS PENDING FLAG 
GO TO TERMINAL STATUS 

SET EQUIPMENT CHECK iN SENSE DATA 
PNDSTS, DEVEND+UNITCHK+CUE SET OF, CUE., UC IN SATUS 
STATIMG, ONES-SETSTATA 
STAT IMG, STAT 
CONTEND1 

REST SAT IN REG 
FOR ATE 

GO RACK 

PNDSTS, DEVEND+UNITEXC+CUF SET DE, CUF, UX IN SA US 
CONTEN)2 

SNSSTS2, DATACK 
SIGUC 

PNDSTS, CHAN END 
TERMS'A2 

XOUTR M, NDXSDE-AI.U2 BRT EMJT ALU2 BRANCH ADDRESS 
XOUTBIM, XOUTB 

GO BACK 

SET (AT CHECK N SENSE 
GO SE NIT CHECK 

CLEAR PENDING STATUS REG 
GO TO TERMINA, STATUS 

O 

TRAP ALU2 TO SET DE PRIME 
STAT IMG, ONES-SETSTATC-SET STATD RESET STATS C AND D 
STAT IMG, STAT 
STATD, CKDEER 
STATC CKDEER 
DEDUN 

SET TO HOWE 
BRANCH F DONE 
BRANCH IF AU2 HAS PRIMED 
GO BACK IF NOT DONE 

is 8 to to is a is e s on to to 8 to 8 p. 8 8 
ROUTINE HANDLES THE PRESENTATION OF INITIAL STATUS FOR ALL 

3.292 to e o O e the e s t d 9 as B G - we e g o os e s to to v et at s s at a t t ) a 0 to a to 8 e o a to 8 d e o B e o O 9 8 

3295 CLEANT STO 
3.298 STO 
330 STO 
3304 BU 

3307 a 

PNDSTS, ZERO 
LINK1, SRETURN6 
LINK2, WATESUM 
GOOOOAO 

EMT CLEAN STATUS 
EMT ACCEPT RETURN 
EMT STACK RETURN 
GO SE DI AGNOSTIC FLAGS 

3308 to t e a o be the e s p WRITE ROUTINE e o t e o be 

332O BRETURN BU 

3323 WCOSTOP BU 

1 
2 
3 to 
4 - THE CHAN BUS IN REG 
2 RPPLE WRITE dATA 

3.328 WCOHO STO 
333 ORI 
3R 3. RU 

3.338 WRFS AND 
334 ANDM 
334 . BOC 
33 (7 BOC 

335 AMPRIP XFR 
35; ' OR 

3358 WRTSTART ROC 
336 BOC 
33 BOC 
3367 B 

A. 

33 WRHC) RU 

XFR 
BOC 
BOC 
RO 
XFR 
BOC 
BOC 

3.375 WRTM' 
3378 WRTMOWE2 
3381 CKOVRN 
3384 
33.87 
3390 WRMOVE 
3393 
3396 BOC 
3399 CHKSTOP BOC 
3.02 BU 

3406 BUMPGEN ADD 
3409 BU 

3 3 WRTBOCK OR 
34 16 BU 

HOPERG 

DOTIEMS 1 

SETUNTCK 

0 g o is 8 a b d e i s p a g o a as e o a as a e - no e o a to p a to e o a on e o o O B 9 ) to a t d e 8 to 9 
O WRITINIT FETCHES THE FIRST BYTE OF WR JTE DATA, CHECKS FOR WORD COUNT 

P 2ERO AND TRAPS ALU2 TO EXECUTE THE WRTF OP. 
ATERN IS GENERATED FOR OFF' N. MO). 
EACH SERVICE OUT AND XFERRE) rO CHAN BUS 

IS WRAPPED AROUND TO CHAN BUS OUT TO PROVIDE 
REQ TIE AND SET DI AGNOSE COMMANDS WILL ALSO USE THIS ROUTINE TO FETCH THE FIRST BYTE OF DATA. 

b p e o a 9 to 0 to e o O so e o a so the b d e o e s to e s p to to 8 to so to a 09 Ob 

IN ADDITION, A R PPLE 
HE PATERN IS UPDATED AT 
IN REG IN OFF LINE MODE 

RETURN TO TE MODE SET ROUTINE 

GE SET DATA CHECK DEV NOT STARTED 

PNDSTS, CHANEND+DEVEND+UNITCHK SET DE, CE, AND UC IN STATUS 
FLAGS, STATPNDG 
HONOP 

SNSSTS2, ONES - WOCNTO 
CURCOMM, x 'C8' 
DREGO, BUMPRIP 
DREG4, BRETURN 1 a 

XOUTBIM, XOUTB 
STATEMG, STOP 

ADROUT, WRCHIC 
STATB, WRTMOVE 
STATD, SETSTOP 
WRTSTART 

CT IMAGF., CTI 
ADROUT, WRTHIO 
OWERRUN, SETSTOP 
SWCOUT, WRTMOVE2 
WORK1, CBl 
ADROUT, WRTH 1 O 
SWCOUT BUMPGEN 
CMDOUT, CHKBSO 
STATD, CHKRSO 
WRMOVE 

WORK), BUMP 
WRTMOWE2 

SNSSTS2 BUSOC 
SETSTOP 

SET STATUS PENDING FLAG 
GO TO HE O NOT OFRATING 

RESET WOR COUNT ZERO N SENSE 
MASK FOR MODE SET TYPE CMD 
BRANCH F WR CMD 
BRANCH F SO 

TRAP ALU2 O DO WRITE 
SET STO STAT IN MAGE REG 

BRANCH F HIO 
BRANCH F DEW C S TARED 
BRANCH IF AU2 STOPPE) 
GO BACK UNTIL SOMETHING HAPPENS 

Go To HIO OPERATING ROUTINE 
DROP SERVICE IN TO HDWR esp 
BRANCH IF HIO 
BRANCH IF OWERRUN 
WAIT FOR SWC OUT TO FALL 
MOVE PATTERN TO CHAN RUS IN 
BRANCH F HIO ISSUED 
BRANCH F NEXT DATA BYTE READY 
BRANCH IF STOP ISSUED 
BRANCH F ALU2 TERMINATES EARLY 
GO BACK AND RFITERATE TEST ACOP 

BUMP OFF-LINE PATTERN GENERATOR 
RETURN 

SET BUS OUT CHK IN SENSE DATA 
RETURN TOSFT STOP 



OOO292 
OOO293 
OOO294 
OOO 295 
OOO296 

OOO297 
000298 

OOO299 

O0029A 

OOO29B 
OOO29C 
00029D 

OOO2B2 
OOO283 
OOO2B4 
OOO2B5 

OOO2B6 
OOO2B 
OOO238 
OOO2B9 

OOO2C9 
OOO2CA 
OOO2CB 
0002cc 

24.90 
C8B 
B880 
4.828 
637 

38A8 

2344 

D986 
209E 
812O 

C8F 
4828 
CEF 
15) 

2339 
25AE 
852O 
894 O 
O09 

62A3 

8 Ol 
2BAC 
a 150 
389A 
CFE 
629A 

O09 
D940 
20B2 
852. 

20RD 
234. A 
8A04 
62C 

9000 
20B4 
6304 
() ) 
32C2 
23 E 
8A8 
A8 

63O2 

104.8 
19 

1249 
60 E 

8 120 
O44 

43 
CHKBSO 
CANCEL 
SETSTOP 
SETSTOP) 

342O 
423 

3.426 
3.429 
3.432 

34.36 
3439 
34 42 

CKDEER 

343 8 
344 ENDING STATUS 
3:45 
3d 46 
344 
3.48 
3449 to 
350 b. 
35 to 
352 S SFT. 
35 
3455 to 
3456 to 

3459 TERMSTAT BOC 

3:63, BHERE BOC 

3461 TERMSTAO ANDM 
3470 BOC 
3473 ORI, 

34.76 TERMSTA2 ES: 
378 AND 
348 XFR 
3484 AND 
34.87 XFR 

3491 TERMSTA3 BOC 
3494. ANYCUEA BOC 
3497 ORI 
35OO ORI 
3503 XFR 
3506 BU 

350 TERMSTA OR 
353 BOC 
3516 XFR 
359 BOC 
3522 HADHIO AND 
3525 B 

3529 CHKAFLG XFR 
3.532 ANOM 
3535 BOC 
3538 CUEPNDG ORI 
3542 CEXCHAN ORM 
35.45 BOC 
3548 TERMSTA4 BOC 
355 ANDM 

355 BOC 
3557 BC 
356C SET REQA ORI 
3563 P 

3567 CEN O (ORM 
35 (C 
35 ! 3 BU 
3, ' () (AN AN1)M 
358th RO 
358 BOC 
3586 XOREQA OR 
3589 GOTOIDE XFR 
3592 GOOODLE BU 

3596 STS MME STO 
3599 STC) 
3602 STO 
3605 BU 

3608 
3609 
361 O RESPONSE (STACK 
36 
36 2 
3613 
3615 TERMSTAK OR 
368 XFR 

36.22 ERMSTX1 AND 
3625 AND 
3628 GETOFF AND 
363 B 

HOC 
AND 
ORI 
XFR 
3. 

BOC 
BOC 

3,806,878 

BOE, WRT BOCK RANCH 
STAT IMG, ONES-SENSE-SETST NTA 
STAT IMG, STOP 
STAT IMG, STAT 
RSTWAT 

ALUR SIGUC 
STATA, NOTNOW 

SET SO) 

44 

RESE SFNSE STATS 
N STAT MAGE RFG 

F CHAN BUS OUT PARTY EVEN 

XFR IMAGE REG TO HDWE STAT REG 
GO WAIT FOR ALU2 COMPLETION 

BRANCH F AU FRROR 
BRANCH F REWIND OR DSE 

90 e o t e o 8 0 8 0 0 & 0 a a TERMINAL STATUS a too e o e o is a De'ee on 
TERMINAL STATUS IS USED BY ALL FUNCTIONAL COMMANDS TO PRESENT 

THE CALLING ROUTINE UP ON FNTRY MUST HAVE SET THE 
PENDING DEVICE ADDRESS REG AND THE PENDING STATUS REG. 
WT LL DETERMINE IF CONTROL UNIT END MUST BE ADDED TO THE STATUS AND 8 
THEN WILL PRESENT THE STATUS IN THE APPROPRIATE MANNER 
NEL REMAINED CONNECTED STATUS IN WILL BE RAISEO MMEDIATELY. 
AN INTERRUPT CYCLE WILL BE INITIATED WITH THE APPROPRIATE REQUEST - a 
IN DEPENDING ON CHANING CONTROL UNIT BUSY WILL BE RESET IF APPLI - 0 
CABLE AND HOLD INTERFACE WILL BE SET IF STATUS PENDING OR ST ACK FLAGS 

TERMSTAT 

IF HE CHAN-te 
IF NOT 9 

IF PENDING STATUS IS CLEAN RWD OR DSE STATUS WILL NOT BE 8 

OPRINTERMSTA 

MIFTR CHKCONT 

ROUTINE UNDER THE CONTROL OF STATA A GENERAL RESET WILL BE TERM 
NATED BY THIS ROUTINE WIA DLESCAN. 

8 to to a to 

IS OP-N UP 

BRANCH IF MIS AWAILABLE 

FLAGS, STATPNDG+ STACK+ CONCON NEED TO HOLD INTF 
NO, SKIP TO RESET CUB 
RAISE HOLD INTERFACE DBUS, TERMSTA2 

CT IMAGE, HOLDINT 

STAT IMG, ONES-SETSTATA-SETSTATC 
STAT IMG, STAT 
CTIE, ONES-CUBUSY 
CTIMAGE, CTI 
MIFTR, MIFTR05 
NCUEA CHKAFLG 
BNDSTSSOE 
FLAGS, CUEA 
CUREA 
ANYCUEA 

CT IMAGE, OPN 
ADROUT HADHIO 
CTIMAGE, CTI 
OPRIN, BHERE 
CTIMAGE, ONES-OPIN 
BHERE 

CUREA 
FLAGS, CUEA 
DBUS, CHKCHAIN 
PNDSTS, CUE 
PNDSTS, O 
DBUS, CHEKTIO 
OPRIN, STSIMME 
FLAGS, CHAIN 

DBUS NOTCHAIN 
MJFTR, MIFTRO6 
REQTAGS, REQINA 
(O'C}}E 

Cliki OMM, Q 
() BUS, ERMSTA4 
DLESCAN 

SF ( ): A2, EK iNTS 
RFG 2 (OX)).E. 

MI FIR, Mi F RO7 
REQTAGS, SUPREQA 
REQTAGS, MIST 
IDEPEND 

LINK1, SRETURN 
LINK2, SRETURN 
LINK3, SRETURN 1 
STATRTN 

8 FROM THE STATUS ( JF APPLICABLE }, 
RELEASED FROM PING HOLD ( IF APPLICABLE, 

is . . . . . . . . g . . . . . . . . ss it to so s 8 t t is 8 8 p. 
INTERFACE CT IMAGE, HOLDINT 

PING 

SE STATS TO HOWE 
RESET CONTROL UNIT BUSY 
XFR CHANNEL TAG iMAGE TO HOWE 

BRANCH F MS AVAILABLE 
BRANCH F NOT CUE ON A 
SET CONTROL UNIT EN IN STATUS 
SET CONTROL UNIT END IN FLAGS 
ATTEMPT TO RESET CUEA 
GO CHECK RESET 

RASE MICROPGM OP N 
BRANCH F HIO 
SET TO HAROWARE 
OP N STILL UP 
RESET UPGM OP N 
NO, CHANNEL DISCONNECTED 
RESET GEN RESET LATCH F ON 
MASK FOR CUE A FLAG 
BRANCH IF OFF 
SET CUE IN STATUS 

STATUS IS CLEAN F RWD OR DSE 
BRANCH IF SO TO PREVENT INTERRUPT 
BRANCH F CHANNEL STIL CONNECTED 
MASK TO TEST CHAINING 

BRANCH F CAN 3 OFF 
BRANCH F MIS AWAILARE 
RAISE NON SUPPRESSIBLE REQ-IN A 

(SE OR RWD SWITCH) 

SSS 

G) WAIT FOR POLL 

MASK FOR TO CMD 
BRANCH F IS 
OTHERWISE GO LOOK FOR STATUS 
MASK - (- ) AGNOSTIC BocK NTERRUPT 
BRANCH i F ON TO BY PASS REQUEST-IN 
BRANCH F MIS AWALABLE 
RAISE SUPPRESSIBLE REQUEST IN A 
RAISE REQ-IN TO HARDWARE 
WAIT FOR POLL 

OAO SS SUBRTN ACCEPT RETURN 
LOAD STS SUBRTN STACK RETURN 
LOAD STS SUBRTN HALT RETURN 
GO TO STATUS SUBROUTINE 

a a a a a a are s a s a is a g g a to s a a e e s a t e o O O p q r be to 9 0 e o 8 to 
e ERMSAK IS ENTERED WHEN ENDING STATUS IN RECEIVES A COMMAND OUT 

INBOUND AGS WILL BE RESET, BUSY WILL BE REMOVED. 
THE OPPOSITE INTERFACE WILL BE 

RAISE HOLD 

AND A NORMAL ENDUP EXIT O 

RELEASE THE OTHER INTERFACE 

CTIMAGE, ONES-OPIN-AEDIN RESET OPIN AND ADRESS IN 
RESET BUSY BIT IN STATUS PNDSTS, ONES-BUSY 

WORK1, ZERO 
CEANUP 

CEAR WORX 
GO TO RAISE REQ - IN 



OOO2CO 
OOO2CE 
OOO2CF 
OOO2DO 
OOO2D 

C CO2D2 

UO2)3 

OOO2) B 
OOO2D9 

OOO2 EO 
OOO2E 

2352 

( ). 

5 O 4 
2O.9 
8BO 
4.828 

33.9 
6,208 

22E5 
COO 
44.24 
4 460 

SO 
38E7 
630 

22EC 
O981 
20DA 
D901 
20E5 
4 460 
DD 10 
2OF3 
8 10 
CEF 
c. 50 
39F4 

3634 
3635 
36.36 
363 
3638 
3639 
3640 
3641 
3642 
3643 
3644 

3647 
3650 
3653 
3656 
3659 

366 

3667 

36 
36 
367 
368O 

3684 
3687 

369 
369. 
3697 
3700 
3O3 
3706 

37 O 
373 

37 17 
372O 
3723 
3726 
3729 
3732 
37 35 

37 39 
37.2 
3745 
3748 
375 
375 
3757 
3760 
3763 
3766 
3769 
3772 
377 
3775 
3777 
378O 
3784 
3787 
3790 
3795 
3796 
3797 
398 
3799 
3800 
38O1 
3802 
38O3 
3804. 
3805 
3806 
3807 
3808 
3809 
38 O 
38 
38 12 
38 13 
381 
385 
3816 
3817 
3818 
38.9 
382O 
382 
822 
823 
3824 
38.25 
RR2A, 

3,806,878 
45 46 

see a ses e as a so e s to a c e s a to is 8 to a to B 8 to 80 t t t t t OOP B 

a TERMACC is ENTERED WHEN ENDING STATUS IN RECEIVES A SERVICE OUT s 
a RESPONSE STATUS ACCEPTED). IF CHAINING OR CONTINGENT,CONNECTION IS 
e INDICATED, the DEvice wiLL REMAIN COMMITTED STATD WILL BESET TO 
is NOTIFYALU2 TO CLEAR A DEVICE END PRIME IF APPLICABLE THE HOLD 
a NERFACE LINE WILL BE RAISED IF THE RESERVE FLAG, CHAIN FLAG, OR B 
a contiGENT CONNECTION FLAG IS ON. INBOUND TAGS WILL BE RESET AND b 
a CAN BSN WILL BECLEARED. I.F NOT CHAINING EXIT WILL BE TOIDLE 
a TOSCAN FOR STATUS. IF CHAINING, A LOOP HANGING ON SUPPRESSOUT WILL 
a BE EFFECTED IF CHANNEL CALLS CHAIN OFF SUPPRESS OUT WILL DROP 

seese seases a a go to e s to . . . . . . . . . . . . to 8 e o 9 99 se 

TERMACC AND CT IMAGE, ONES-OPIN RESET OP IN 
STO WORK , 0 CLEAR A WORK REG 
ANDM FLAGS, CHAIN+CONCON MASK TO CHECK CHAIN AND CONT CONN 
BOC DBUS, CKRESRV BRANCH IF BOTH OFF 
BU DROPTAGS OTHERWISE GET OUT 

CKRESRW BOC MIFTR, MIFTR08 BRANCH F MIS AWALABLE 

RSTHLD IN AND CT IMAGE, ONES-HOLDINT R SFI H() F.E.) INTERACE 
OR OPT AGS ANDM PNDSIS, DFWFND MASK FOi (). With FN) 

BOC DBUS MOVEON HRANKH N(BT 
OR i STAT IMG, SETSTATI) NOTE FY Al J2 () (F.AR DEP 
XR STATEMG, STAT XFR STATMG TO HDWE STAT REG 

RSTN i UN BOC STATED, MOVEON A.J2 x)N. 
BU RSTNTON NO, GO BACK 

OODES ORM PNDSTS O MASK OR CEAN SATUS 
Bl BAOU2O BOW OUT O CHECK UC EC 734 124 

FROM2O ANDM PNDSTS, ONES-CUE-CUBUSY-CHANEND MASK FOR DES STAECS734 124 
BOC DBUS, ALICLEAR BRANCH F NONE 

DODES 1 STO XOUTBIM, NDXDES-ALU2 BRT FETCH ALEJ2'S DESELECT DEVICE RTN 
XFR XOUTr -i, XOUTB TRA ALU2 O RESE DEW COMMITTED LCH 

DOI TAGN BOC STATD ALLCLEAR BRANCH F ALU2 COMPLETED 
RSTCMTD BU OOITAGN GO BACK IF NOT 

ALLCLEAR BOC ALUR, CLEANUP TRA HERE IF AU2 HDWE ERROR 
AND WORK , 2 ERO CLEAR A WORK REG 
XFR WORK 1 TUADR RESE DEW A))RESS REG 

CLEANUP XFR WORK 1, CBI LEAR BUS IN 
XFR CT IMAGE, CTI RESET CHANNE, TAGS 

OPINDROP BOC OPRIN, OPINDROP WAIT FOR OP IN TO FA 
BU IDLESCAN () "O LES CAN TO LOOK FOR NTS 

MOVEON BOC ALUR, CLRBUSIN ALU2 ERROR TRAP HERE 
ANDM FLAGS, CHAIN+CONCON MASK TO CHECK CHAIN AND CONT CONN 
BOC DBUS, DODES DESELECT DEVICE IF BOTH OFF 

CLRBUSIN ANDM FLAGS, CHAIN MASK FOR CHAN 
BOC DBUS, CLEANUP BRANCH F NOF CONT CONN) 
XFR WORK1, CBI CLEAR CHAN BUS IN 
ANDM SETDI A2, CUBUSY MASK FOR DI AGNOSTIC CU BUSY FLAG 
BOC DBUS, RLSCHANN BRANCH F OFF TO LEAVE CU NOT BUSY 
ORI CT IMAGE, CUBUSY SET CU BJSY 
AND SETDIA2, ONES-CUBUSY RESET THE FIAG 

RLSCHANN XFR CTIMAGE, CTI DROP OP N 
YESCHAIN BOC SUPO, YESCHAIN WAIT HERE UNTIL TRAPPED FOR 

ANOTHER SELECTION OR RESET CHAIN 
IF SUPPRESS OUT DROPS 

AND FLAGS, ONES-CHAIN RESET CHAIN BIT WE FELL THRU 
BU OODES GO TO SCAN FOR STATUS OR SOECT4124 

BLOUT20 BOC OBUS, DODES BRANCH F CLEAN STS TO DES EC 734 124 
BOC DREGs, CLEANUP BRANCH F UNIT CHECK EC 734 24 
B FROM26 RETURN TO DESELECT EC 734 124 

e 

R 

s 

g 

b 

s 
b 

e 

B 
ab 

ORG BEGIN+ x 300 
s to a se to a d a is a so et a DLESCAN to e o e s to be e s a oa as a e o os e o O p 
DESCAN SERVES PRiMARLY THREE FUNCTIONS: 

SCAN FOR CONTROL UNIT ENDS ON ROTH A AND B INTERFACES 
2. SCAN FOR DEVICE ENDS OWED DUE O JE PRIME BITS BEING SE 
3. MANTAIN INTERFACE ENABLEAD ISABLE SWITCHES 

TH F PRIOR SEQUENCE DEPICTS THE ACTUAL SCANNING SEQUENCE. THE CONTROL 
UN END LATCH FOR THE LAST SELECTING CHANNEL WILL BE SCANNED FIRST 
AND THE OFW (CE ENDS DUE TO DE PRIMES WILL BE PRESENTED TO INTERFACE 8 
A FRS. N ALL THE CASES PREV 
OUSLY MENT ONED, A CONTROL UNII RESERVED WILL RESULT IN ONLY THE 
RESERWING INTERFACE BEING INTERRUFTED FOR THE DURATION OF THE RESERV 
A STATUS WILL BE HELD FOR THE OPPOSITE INTERFACE AND WILL BE PRES 
ENTED UPON THE CONTROLLERS RELEASE 
WHEN A DEVICE END HAS BEEN FOUND BY ALU2, ALU WILL REQUEST TO 

PRESENT STATUS TO THE PROPER INTERFACE. IN THE MEANTIME ALU2 WILL BE 
SPINNING ON ALU'S STAT D WHICH INDICAEES ALU2 S TO RELEASE THE 
DEW END PRIME STAT O WIL, BE SET BY ALU 1 ONLY WHEN THE CHANNEL 
HAS ACCEPTED THE STATUS SHOULD ALU RECEIVE A NON-POLLING INITIAL 
SELECTION DURING THE INTERIM, ALU2 WILL BE TRAPPED TO LOCATION O AND 
THE INTERRUPTING DE PRIME WILL NOT BE RESE. 

AFTER A COMPLETE SCAN HAS BEEN EXECUTED AND NO INTERRUPTABLE STS 
FOUND, AN ALU CHECKOUT ROUTINE WILL BE ENTERED. UPON COMPLETION OF 
THE ALU CHECKOUT IDLESCAN WILL BE RE- INWOKED ANY ERROR IN THE ALU 
CHECKOUT WILL RESULT IN A MICROCODE FORCED ALU ERROR TRAP 
BOTH INTERFACE CHAIN. HOLD LINES WILL ALSO BE MANTA NED IN IDLE. 
IF ANY STATUS IS FOUND OUTSTANDING OK COMPLETED THE CHAIN HOLD 
LINE FOR THE RESPECTIVE INTERFACE WILL REMAIN ON THE CHAIN HOLD 
LINES BLOCK SABING AN INTERFACE IF THE CONTROLLER IS HOLDING ANY 
STATUS FOR THAT INTERFACE. 

egg to e o is to to to 8 to 8 to 8 to see 



OCO309 
OOOBOA 
OOO3OB 
OOO.30C 
OOO3OD 
OOO3OE 
OOO3OF 

OOO30 
OOO3 
OOO3)2 

OOO33 
OOO31 

GOO3S 
OOO 316 

OOO 31 7 

GOO318 
COO 39 
COO 3A 
CO3 B 

OOO3 C 
OOO3) 
OOO 3F 
OOO3 F 
OCO32O 
OOO32 
OOO322 
O00 323 

OOO324 

OOO325 
OOO326 
OOO327 
OOO328 

OOO329 

OOO32A 
OOO32B 
OOO32C 

OOO32D 
OOO32E 
OOO32F 

40 1 
630 
63.02 
62CO 

631F 
15 O 

O906 
2009 
62BD 

CBCO 
ABO 
23CB 
F506 
20 O 
85OO 
360 

2200 
14 OB 
54 1 

33 
633 

2355 

2A24 
8808 
4.828 
62A2 

OOO 
OOOO 
6,363 
CEF 
382O 
6305 
23DD 
62RD 

O800 
050A 
ABO 
2362 

4828 
O7 

54a 

2B30 
3B4 
6320 

3829 
38.32 
3,835 
3838 

3.842 
384.5 
388 
385 
3854 

3858 
386 
386 
3867 
3870 
3873 
386 

388) 
388. 
3887 

389 
389t 

38.98 
39 O. 
3903 
3905 

3909 
39 12 
395 
39.18 

3922 
39.25 
39.28 
393 
393 
3937 
394 O 
39.3 

39 
395 O 
395 
3952 
395.3 
3954 
3955 
3956 
3957 
3958 
3959 
3960 
396 
3962 
3963 
3964 
3.965 
3966 
3967 
3968 
3969 
3970 
391 
39.72 
3973 
3974 
3975 
3976 
3977 
39.78 
3979 
398O 
398 
3982 
39.83 
3985 
3988 
399 
399 

3998 

2002 
4005 
aOO8 

402 
405 
OB 

47 
TROURLE XFR 
HANGHERE BU 
DLEPEND BU 

DRETURNO BU 

IDIESCAN BU 
IDLE XFR 

ANDM 
BOC 
BU 

DLEO AND 
ADD 

DLE1 XOM 

OR 
BOC 

SETSPIN BOC 
STO 

SETSPIN1 XFR 

SESPN2 BOC 
BU 

CLRSTS STO 
STO 

BOC 

ITSRSVD BOC 
OR 
XFR 
BU 

REGINIT STO 
STO 
BU 

CHKO PIN ANO 
OPINUP BOC 

BU 
CHKONA BOC 

BU 

RSTRESET AND 

3,806,878 
48 

HDWERR FORCE A HARD ERROR 
HANGHERE WAIT FOR SO TO OR SUMPIN 
DEPEN WAT FOR SOMETHING TO HAPPEN 

DOREQA GO DEVICE RESERVED TO A. 

CHKOPIN BRANCH "O WAT FOR OPIN FALEC 732.23 
CTIMAGE, CTI XFR TO HARDWARE EC 732423 
FLAGS, STACK+STATPNDG MASK FOR STACKED AND STS PNDNG 
DBUS, IOLEO BRANCH F NOT 
NOTCHAIN GO RAISE REQ-IN 

FLAGS2, X'CO' RESET FRU REG FC 73242 
FLAGS2, BUMP FRU REG 
MIFTR, MIFTR 17 BRANCH IF MIS EC 7324.21 
PNDSTS UNITCHK+DEVEND MASK FOR DEP STATUS EC 73242 
DBUS, SETSPIN BRANCH IF ET IS 
PNDSTS, O MASK LAST STATUS PRESENTED 
DREG6, HANGHERE BRANCH IF UNIT CHECK IS ON 

ALUR TROUBLE BRANCH IF ALU2 HAD AN ERR EC 732421 
XOUTBIM, NDXABRT - ALU2 BRT SET ALU2 TO INIT EC 732.2 
XOUTBIM, XOUTB TRAP ALU2 

STATD, CLRSTS WAIT UNT, 
SETSPIN2 AU2 FINISHES 

PNDSTS 2 ERO CEAR PENDING STATUS REG 
CURCOMM, ONES - 192 INSURE, LST CMD IS NOT TO FOR CUE. 

SEARCH IN TERMSTAT 
MIFTR, MIFTR09 BRANCH IF MIS AVAILABLE 

STATA, RSTRESET GO LOOK FOR DEP IF STAT A EC 73242 
STATIMG, SETSTATA SET ST SWITCH ON 
STATIMG, STAT SET TO HARDWARE 
TERMSTA3 GO CHECK FOR CUE ON RESERVED INTF 

FRUREGO CLEAR FRU. REG EC 732.23 
CURCOMM, 0 CLEAR REG O PER XFR5 EC 732 a 23 
CHKONB RETURN TO RESET EC 7324 
CTIMAGE, ONES-CUBUSY RESET CONTROL UNIT BUSY EC 732.23 
OPRIN, OPINUP WAT FOR OP IN FALL EC 732.23 
IDLE RETURN TO IDLE EC 732.23 
MIFTR, MIFTR 18 BRANCH F M S AVAILABLE EC 732.23 
NOCHAIN GO RAISE REQ-IN EC 732 a 23 

FLAGS, ONES-RESETOK RESET THE ALL RESET FLAG EC 7324.21 
8 e g o O b d e 9 th g s p gy 
DERMES WIL, SEARCH Ail, DEVICES FOR ANY OUTSTANDING PRIMES AND O 
CHECK THE DEVICE TO SEE IF IT IS STI I.L BUSY, WHEN A DEVICE IS FOUND 
NOT BUSY, A CHECK W il, BE MADE TO SEE IF IT IS READY. IF READY THE 
CONTROLLER WILL RAISE REQ-IN TO THE APPROPRIATE PATH AND WAl I FOR 
SELECTION TO PRESENT DEVICE END AI ONE. IF NO READY, DEVICE END, 
UNIT CHECK WILL BE PRESENTED 
DEVICE END PRIMES ARE SET ON ANY CONTROi CMD THAT COMPLETES WITHOUT 
EXCEPTIONAL STATUS, A TI O TO A BUSY DEVICE: DUE TO SWITCHED), AND 
REWIND AND DATA SECURITY ERASE, COMMANDS A CHANNEL END TME. 
ON INITIAL, KICKOFF ALU2'S STATS ACTWE HAVE THE FOLLOWING MEANING: 

ALU2 STAT B = ALU2 FOUND A DEVICE END PRIME 
FOR THE DESIRED INTERFACECA OR B 

ALU2 STAT D = ALU2 DID NOT FIND ANY DEP'S FOR THE 
DESIRE INTERFACE. 

IF ALU2 FOUND A PRIME, THEN THE STATS WILL MEAN: 
ALU 1 STAT C : ALU HAS SET THE DEVICE ADDRESS PROVIDED 

SWITCH SELECT . 
ALU2 STAT B = ALU2 FOUND DEVICE WAS STILL BUSY BUT HAS 

ANOTHER DEP FOR ANOTHER DEVICE 
ALU2 STAT C = ALU2 FOUND DEVICE WAS NOT BUSY BUT READY 

WAS DROPPED. 
ALU2 STAT B AND STAT C - ALU2 FOUND DEVICE NOT BUSY 

AND RENOY 
ALU2 STAT D = ALU2 HAS NO MORE DEP'S TO CHECK 

ALU2 STAT B AND STAT D : ALU2 FOUND AS DEVICE BUSY 
AND NO MORE DEP 'S 

to F CONTROLLER IS RESERVED ONLY THE DEP'S FOR THE RESERVEu INTERFACE 
WILL BE SCANNED. 

e 
O 

go 

O 
o 

BY ALU2 N THE TU ADDRESS REG ALONG WITH 

s 
O 
O 

O 
O 

DEPRIMES STO 
STO 
ADD 
BOC 

DEPRM AND 

OEPRIM2 XFR 
STO 
XFR 

DEPRIM3 BOC 
BOC 
BU 

STATIMG, ZERO CLEAR ALL STATS 
PNDSTS, DEVEND SET DEV END IN PNDING STATUS REG 
FLAGS2, 1 BUMP FRU. REG 
MIFTR, MIFTROC BRANCH F MIS AVAILABLE 8 

FLAGS, ONES - INTFB RESET INTF B FLAG 

STATIMG, STAT XFR STATS TO HDWE 
XOUTBIM, NDXPOLL-ALU2 BRT EMIT ALU2 BRANCH ADDRESS to 
XOUTBIM, XOUTB TRAP ALU2 

STATB, DEPRIM4 BRANCH F ALU2 FOUND DEP 
STATD, DEPRIM7 BRANCH F ALU2 FINISHED 
DEPRM3 GO BACK AND LOOK SOME MORE 



OOO330 
OOO 3 

OOC 332 
OOO333 
OOO 334 
OOO335 
CCO336 
300 337 
OOO338 

OGO339 
OOO33A 
OOO 33B 
OOO33C 

OOO33D 
OOO33E 
OOO33F 
OOO3CO 

OOO34 
OOO3A2 
OOO343 
OOO34 
OOO345 
OOO346 
OOO 347 

OOO348 
OOO349 
OOO34A 

COO 3B 
OOO34C 
OOO3(D 
OOO34E 
OOO3 a F 
OOO350 
0.00351 
OOO352 

OOO353 

OOO352 
OOO355 
OOO356 
OOO357 
OOO358 

OOO359 
OOO35A 

OOO3BO 
COO3B 
OOO3B2 
OOO3B3 
OOOBBA 
OOO3B5 
OOO386 

OOO 3B 
OOO3B8 
OOOBB9 
OOOBA 

4.828 
3B4 

3A40 
4688 
462. 
8802 
4,828 
C8 FD 
633C 

3A 3D 
2B30 
3B 1 
6339 

4.828 
2BO 
85O2 
6322 

22 OO 
2B48 
2368 
402 
COO 
4 50 
6513 

2385 
808O 
6343 

C804 
C 1 EO 
C9FE 
D986 
2053 
8120 
COO 
62E5 

62DE 

C9FE 
a828 
C1CO 
8 130 

50 

2859 
6294 

6294 
544 
88.80 
285. 
2O87 
3BBB 
63B3 

285 
29BO 
3BBF 
637 

GO22 
4025 

4O29 
4032 
O35 

4038 
404 
4044 
404 

u OS 1 
4054 
O57 

4060 

4064 
4O67 
4070 
4O73 

4077 
4080 
4083 
4086 
4089 
O92 

4095 

4O99 
4102 
4 105 

; i 
4 16 
119 

4 122 
l, 125 
4, 28 
A 31 
a 134 
137 

A a 1 

a 
4. 145 
146 
47 

A 48 

151 
5. 
S7 

4 6C 
& 163 

a 167 
q. 1 70 

4487 
488 
a 489 
is 490 

9 
li2 

a 93 
449 

4497 
500 
aSO3 
4506 
ASO 9 
4512 
45.5 

459 
4522 
a 525 
a 528 

3,806,878 
SO 

SET STATS TO HOWE 
BRANCH F OONE AND BSY DEW 

BRANCH IF ALU2 FOUND DEW NO BUSY 
FETCH DE ADDRESS FROM ALU2 
SWITCH SELECT THE DEVICE 
SET STE: ALU2 STAT 
XFR MAGF TO HDWE 

STATIMG, ONES-SETSTATC RESET STAT C 
BRANCH TO NSER DEAY 

BRANCH IF AU2 FOUND DEW NOT BSY 
BRANCH F AU2 FOUND DEW BUSY 
BRANCH F ALU2 HAD NO MORE DEP's 
GO BACK AND LOOK FOR ONE OF THE ABOW 

SET STATS O HDWE 
BRANCH IF AU2 FOUND DEW NOT BUSY 
SET UNIT CHECK N STATUS 
GO RAISE REQ-IN EC 732423 

BRANCH F ALU2 ERROR 
BRANCH F A DEW BSY TO SET HOLD 
BRANCH F MIS AWAABLE 
MOVE CHAIN HOLD MASK TO ALU REG 
AND OUT CHAIN HOLD BITS 
SET NEW CHAN HOLD STATUS TO HDWE 
GO OC A, CHECK BEFORE RESCANNING 

BRANCH IF MIS AWAABLE 
SET NTF A HOLD 
RETURN 

a 0 t e o O so s so a e g o O is a HIO NOT OPERATING a e o e o is up a 0 to be e o O O 
THE HONOP ROUTINE RETURNS THE CL TO DLE STATUS IF HALT IO CXCCURS 

THE TU S RELEASED IF NO STS PNOC. 

49 
DEPRIM4 XFR. STATIMG, STAT 

BOC STATD, DEPRIM7 

BOC STATC, DEPR MA 
XFR PNDADDR, XINB 
XFR PNDADDR, TUADR 
OR STATIMG, SETSTATC 
XFR STAT IMG, STAT 
AND 
BU INSDELAY 

DEPRIM5 BOC STATC, DEPRIM6 
BOC STATB DEPRM4 
BOC STATD, DEPRIM7 

INSDELAY BU DEPRM5 

DEPRIM6 XFR STAT IMG, STA 
BOC STATB, DEPRIMA 
ORI PNDSTS, UNITCHK 

DEPRIMA BU CHKONA 

DEPRIM7 BOC ALUR, TROUBLE 
BOC STATB, DOHOLDS 

BMASKED BOC MIFTR, MIFTROD 
SETHOLDS XFR CURCOMM, AR 

AND CTIMAGE, O 
XFR CT IMAGE, CTI 

RUNALU BU ALUCHECK 

DOHOLDS BOC MIFTR, MIFTR 13 
MASKFORA ORI CURCOMM, HOLDA 

BU BMASKED 

WITH NO OPERATION I. PROGRESS. 

HONOP AND STAT IMG, SETSTATB 
HONOP2 AND 

AND FLAGS, ONES-CHAIN 
ANDM 
BOC DBUS, HIONOP1 
OR CTMAGE HOLDINT 
AND WORK1, O 
BU CLEANUP 

HONOP1 BU OODES 

CLEAR STAT IMAGE REG 
CT IMAGE, HOLDINT+HOLDA+HOLOB CLEAR TAGS EXCEPT HOLDS 

RESET CHAIN FLAG 
FLAGS, STATPNDG+ STACK concoN MASK FOR PENDING STATUS 

BRANCH F NO STATUS TO DESELECT 
RAISE OLD INF 
CLEAR WORK 

T P DESELECTING THE DEVICE 

GO DESELECT THE DEVICE 

e a a s a so e s to e o a 6 p. 89 to 8 9 se to 888-9 
a oa e see to so no is a to too to to HIO OPERATING 90 e o Oe at the se bees 

s THE HIOPERG ROUTINE DROPS THE CU OFF LINE, FIRST RAI SING CU BUSY TO 
to PROTECT ALU FROM CHANNE, TRAP 
esses as essa ea e g o e o e o a pet 0 9 se it is 8 o' to 

HIOPERG AND 
XFR 
AND 
ORI 
XFR 

BOC 
BU 

NOTYET 

FLAGS, ONES-CHAIN 
STATIMG, STAT 

RESET THE CHAIN FLAG 
SET STOP IF APPLICABLE 

CTMAGE HOLDA+HOLDB RESET ALL TAGS EXCEPT CHAN HOLDS 
CTIMAGE, CUBUSY+HOLDINT MSET BUSY AND INTF HOLD 
CTIMAGE, CTI 

ADROUT, NOTYET 
SETSTOP 

(Omitted Nonpertinent Coding) 

DROP CHANNEL TAGS 

WAIT FOR ADDRESS OUT TO FALL 
GO TO AWAIT ALL 2 COMPLETON 

a 9 a a e o age e s is e s e s is a BURST WAIT a 8 8 s p O o O p 8 a so be a 8 8 0 88 
e BURST WAIT IS USED BY READ, WRITE AND SENSE OPS TO WAIT FOR ALU2 

FINISH. 
ADDRESS OUT W L BE MONITORED FOR A HIO CONT ON AND F HO IS 
GWN O-N WILL BE RESE AND THE OPERATION TERMINATED NORMALLY s 
1)ATA FLOW ERRORS, ALU2 ERRORS AND UNIT EXCFPT (()N ONDITION WILL BE s 

• SET As REQUIRED IN ENDING STATUS. 
so to a e s is t e i e s e o the to be e s - 8 e i e s de 8 to e s se e a 0 t e a 0 e o O p 68 e s see s a 9 a a t e o O & 8 

GOSTOP BU SETSTOP GO SET STOP STAT 
ETSREAD XFR XOUTBIM, XOUTB KICK OFF READ OP 

OR STATIMG, STOP SET STOP FOR LATER 
SWCWATE BOC ADROUT HIOPERG BRANCH IF HIO 

BOC SVCOUT, BSTWAIT BRANCH F SERVICE IN OR UT 
BOC STATD, NOSVC BRANCH F NO SERVICE 
U SWCWATE GO BACK AND DO IT AGAIN 

BSTWAT BOC ADROUT, HIOPERG BRANCH F HIO ISSUED 
BOC CMDOUT, GOSTOP BRANCH F CMD OUT IS UP 

BSTWAIT BOC STATD, BSTDONE BRANCH IF ALU2 COMPLETED 
BSTWAIT GO BACK AND CHECK FOR FINISH BU 

  



OOOBBB 
OOO3 BC 
OCO3BD 
OGO3BE 
OOO3BF 
OOO3CO 
OOO3C 
OOO3C2 
OOO3C3 
OOO3 Ca 

OOO 3DO 
OOO3D 
OOO3D2 
OOO3D 3 
OOO 3D. 

OOO3D9 
OOODA 

OOO3DB 
OOO3C 
OOO3DD 
OOO3DE 

OOO3DF 
OOOEO 

3ABF 
22OB 
2BBF 
8709 
828 

22DB 
DOOB 
2OD9 
DOO1 
37CF 

AE88 
A 42 
FEO) 
2O), 
8704 
63DC 

2BDF 

3 FCO 
97 CO 
2009 
63DC 

8 SOC 
63DD 

870 
850E 
8904 
6299 

850 
63DO 

D288 
2OE8 
30E8 
FOOC 
2OED 

4490 
Aa2 

27EB 
87OO 
63OC 
8708 
63DC 
D410 
20E6 
63EB 

E 11 
50 

63D3 

OF 
51 
88O1 
4.828 
OOC 
402 
8780 
OSO2 
890 & 
6OCO 
2298 
O7OO 
6398 

3,806,878 

STATC, BSTDONE 
ALUR, ALU2 HDER 
STATB, BSTDONE 
SNSSTS2, RDNOISE+DATACK 
STATIMG, STAT 
ALUR, ALU2 HDER 
CURCOMM, X'OB' 
DBUS, BSTWAIT2 
CURCOMM, 1 
DREG7, CHEKB 

52 
BRANCH IF ALU HA) ERROR 
BRANCH IF ALU ERROR 
BRANCH IF UNIT EXCP 

NOISE IN SENSE 
SET STOP O DATA FOW 
BRANCH IF ALU2 HAD HDWE ERROR 
MASK FOR SENSE TYPE COMMAND 
BRANCH IF SO 
MASK FOR WRITE TYPE COMMAND 
BRANCH IF SO 

SETDIA 1, OMR+IBGMSR+RDACC+RDSTOP CHK DI AGNOSTIC BITS 
DBUS, CHEKB 
DREG1, CHEKSNS 
DREG2, CHEKSNS 

SETCNT 1 , XI NB 
WORK, AR 
SETCNT 1, O 
DBUS, CHEKSNS 
SNSSTS2, OVERUN 
SETUNTCK 

STATB, ALU2UNEX 

SETDIA2 BLKDC 
DREGO, BSTWAIT2 
AROUT ENDHIO Siebi?cick 
DFLER, DATCHECK 

OVERRUN, HADOVERN 
NSSS2, () 

f BUS, BSTWA 1 (2 
SFTUNTCK 

BRANCH IF OFF 
BRANCH IF IBG MSR 
BRANCH F READ ACCESS 

OTHERWISE FETCH MODULO CNT FROM ALU2 
MOVE ALU 1 MODULO TO ALU INPUT REG 
COMPARE BOTH MODULO COUNT 
BRANCH F SAME 
SET OVERUN, ET IN SENSE DATA 
GO SET EQUIP CHK 
BRANCH F AU2 SIGNALLED UX 

MASK O CHEK BLOCK DATA CHEK FLAG 
BRANCH F ON TO BYPESS 
BRANCH F HIO 
BRANCH F ALU2 SIGNALLED UC 
RANCH F ANY DATA FLOW ERRORS 

Go SET EQUIP CHK IF OVERRUN 
MASK SNSF, DATA '(). ERRORS 
BRANCH F NO ERRORS 
SENSE ERRORS --SET UNIT CHECK 

PNDSTS, UHANEND+DEVEND POST CE AND DE IN STATUS 
SEPNDG 

SNSSTS2, EQUIPCK 

GO SET STS PENDING 

SET EQUIPMENT CHECK iN SENSE 
PNDSTS, CHANEND+DEVEND+UNITCHK SET CE, DE, AND UC IN STATUS 
FLAGS, STATPNDG 
TERMSTAT 

PNDSTS, UNITEXC 
CHKUNCHK 

SET STATUS PENDING FLAG 
GO TO TERMINAL STATUS 

SET UNIT EXEPTION IN STATUS 
GO LOOK FOR UNIT CHECK 

XOUTAIM, RDRDB+CONTROL 
DBUSSKIPNOIS 
DREGO, SKIP NOIS 
CURCOMMX OC." 5tSSSp 
WORK1, XINA 
WORK, AR 

DFLER, DODATCK 
SNSSTS2, O 
SETUNTCK 
SNSSTS2, DATACK 
SETUNTCK 
WORK1, BOT 
DBUS, FTCHNOIs 
SKIPNOS 

CTIMAGE, OPIN+CUBUSY 
CTIMAGE, CTI 
CHKALU2 

BRANCH IF NOT A READ OP 
BRANCH F READ CONTROL, CMO 
IS THIS A RDB OP 
BR F SO 

FETCH NOISE BIT IF APPLICABLE 
MOVE TO ALU INPUT REG 

BRANCH IF DATA FLOW ERROR EC 732423 
OTHERWISE SET NOISE ONLY EC 732423 
GO SET UNIT CHECK EC 732423 
SET NOISE AND DATA, CHECK EC 732,423 
GO SET UNIT CHECK EC 73242 
IS LOAD POINT ON 
BR IF NOT 
SKIP NOISE THIS TIME 

RESET OP N RAZE CUB 
SET TO HARDWARE 
RETURN TO CHECK UNIT CK COND 

es e a a a a a b d e i e s a COMMAND REJECT e 8 to 9 a 9 s a to to t e s e o e o O e s a st 
to COMMAND REJECT IS ENTERED AFTER OPENERS AND IF AN INVALID OP CODE 
WAS RECEIVED AT CMD OUT TIME. SENSE DATA WILL BE RESET AND CMD RUCT 

to SENSE SET UP. THIS ROUTINE WILL NOT BE ENTERED IF OPENERS FINDS ANY 
8 . . . . . . . . . . . . . . . t t 88 

XOUTBPM, NDxSNSR-ALU2 BRT FETCH ALU2 SENSE RESET INDEX 
XOUTBIM, XOUTB 
STATIMG, SETSTATD 
STATIMG, STAT 
SNSSTS2, O 
CLEAR 
SNSSTS2, CMDREJ 
PNBSTS, UNITCHK 
FLAGS, STATPNDG 
PENDLINK 
ALUR, HRDRST 
SNSSTS2, 0 

S1 
4532 NOSVC BOC 
4535 BOC 
4538 BOC 
454 ORI 
45 at BSTOONE XFR 
4547 BOC 
a 550 ANDM 
45.53 BOC 
4.556 ANDM 
A559 BOC 

4.563 ANDM 
4566 BOC 
4569 BOC 
4572 BOC 

456 XFR 
4579 XFR 
4582 XO 
4585 BOC 
4588 HADOVERN OR 
a 59 BU 

4595 CHEKB BOC 

4599 CHKUNCHK ANDM 
4602 BOC 
4605 BOC 
a 608 CHKALU2 BOC 
A61 BOC 

615 CHKOWRN BOC 
469 CHFKSNS CRM 
4622 BOC 
4.625 BU 

4629 BSTWAT2 ORI 
4,632 BU 

4636 ALU2HDER OR 
A639 SETUNTCK OR 
4642 SEPNDG OR 
A 645 BU 

4649 ALU2UNEX ORI 
4652 BU 

A656 DATCHECK ANDM 
4659 BOC 
4662 BOC 
4665 XOM 
4668 BOC 

A672 FTCHNOIS XFR 
4.675 XFR 

4679 SKPNOIS BOC 
4682 ORI 
4685 BU 
4,688 DODATCK ORI 
469 BU 
694 ISLDPT ANDM 
697 BOC 

47OO EU 

A 704 ENDHIO XO 
& 707 XFR 
a 7 O BU 

4 15 
76 

a 717 
478 
a 19 PENDING STATS 
472O 

4723 COMFEJC STO 
4,726 XFR 
4729 ORI 
4732 XFR 
4735 STO 
4.738 XFR 
47 a ORI 
a 7.4 STO 
a 7. ORI 
a 750 BU 
4753 BLOWOUT 1 BOC 
a 755 STO 
a 759 BU 

(Omitted Nonpertinent 

HRDRST 

KICK OFF ALU2 
SET STAT TO INDICATE SNS RESET 
SET TO HARDWARE 
CLEAR SENSE REG 2 
RESET DATA FOW ERRORS 
POST CMD REJECT 
POST UNIT CHECK 
POS STATUS PENDING 

BRANCH F ALU ERROR EC 7324.21 
OTHERWISE CLEAR SENSE EC 7324.21 
RETURN EC 732a2 

Coding) 



tOS 78 
OOOS 9 
OOO5 A 
OOC57B 
) OC 57 
OS 7D 

OOO57E 
OOO57F 

CCCSBO 
nCOS 

OOO582 
OOO5B3 
OOC584 
OOOSBS 

OOOS8, 
OOO58 
OOO588 

OOO589 
OOOS8A 
OOOS3B 
OOOSBC 
OOOSBD 
OOOSBE 

ODOS9 
OOO592 
OOO593 
OOO59. 
OOO595 
OOO596 
OOOS97 
OOO598 
OOOS 99 
OOO59A 
OOO59B 
OOO59C 
OOOS 9 
OOO59E 

O005A 
OOO5A2 
OOOSA3 
OOOSA 4 
OOOSAS 
OOOSA6 
OOOSA 

IOC OBJECT 
OOOOOO 

t 
O. 

di Ci 2 
5 
OO2 

119. 
283 
38 

248 
5322 
82O 
5322 

4DA 
1389 
S5BO 

CEAO 
1410 
AEA 2 
541 
38 

658O 

4 FAO 
A SO 

DCC 
29D 
OOC 
A40 
289E 
2.94. 
AFFF 
29A 
659. 
AEFF 
29D 
659 
63D6 
635 

50 
242 
4828 
289 
2DA4 
9000 
379F 

COLE 

3,806,878 
S3 54 

6060 e SET DI AGN SE, CMD a e o a so as so a e a 
606 1 DOSETD A WILL FETCH FOUR BYTES FROM THE CHANNELAND SAVE THEM FOR 
6062 USE LATER. THE FIRST BYTE WILL BE PASSED TO ALU2 AND IF THE FORCE 
6063 Al U ERRORS FIAG IS ON. IF THE GT FIAG IS ON ALU 1. WILL TIME OUT THE 
6064 TIME SPECIFED IN THF (AST TWO BYTES. THIS ROUTINE IS ENTERED WHEN 
6 O65 W CHANNE, ISSUES A SF. O ANCSE COMMAND 
(066 to to t t t t t t e o O too a to so ea o on as a oooooooooooooooooooo 
69 OOSETA XFR SETI). A (HU Tch 'I RST BYTE 
6. SC XOTBM, NXFLAGS-ALU2 RI CAD AI, 12 NIF 
O b XFR SETDIA 1 , XOUTA PASS S BYF O AU 

6 O78 XFR XOUTBIM, XOUTB TRAP AU2 TO FETCH 3TE 
608 STO LINK 1, BRETURNA SF BTE RECE WEO RETURN 
6084 STO LINK2, SETSTOP SET STOP REURN 
68 STO II NK3, WRTHIO SET HO RETURN 
69C STO LINK4, SAW FCH2 SET ROUTINE LINK 
6092 s 
6093 GOFFTCH RESETS SERVICE IN FROM THE LAST BYTE FETCH AND LINKS TO b 
69. The SERVICE SUBROUTINE 
609 9 is is 
609 i GOFETCH XFR CT IMAGE, CTI DROP SERVICE IN 
6 OO BU SERVRTN GO GET NEXT BYE 
6 (3 
6 G. DANK IS THE COMMON RETURN FROM THE SERVICE ROUTINE LINK REG 
61 OS WIL, BE LOADEC O RETURN TO THE APPROPRIATE BYTE FETCH 
6106 

6 109 DIALINK BOC BOPE SETBOPE BRANCH F BUS OUT PARTY BAD 
61.2 XFR LINKL, C RETURN TO BYTE FECH 
6, 15 SETBOPE ORI SNSSTS2, BUSOC SET IS OUT CHECK 
st 8 XFR LINKA, IC 

612 9 SAVE BYTE -- FETCH BYTE 2 
6, 23 SAV 1 FCH2 XFR SETDA2, CBO GO GET BYTE 
5126 STO LINK4, SAV2FCH3 POINT TO NEXT FETCH 
6, 29 BU GOFETC." GO GET EM 

6132 to SAVE BYE2.--FETCH. BYTE 3 
634 SAV2FCH3 XFR SETCNT, CBO GO GET BYTE 2 
63 STO XOUTBIM, NDXFLAG2-ALU2 BRT 
6 O XFR SETCNT 1, XOUTA MOWE FLAGS TO XOUTA 
6 : 43 XFR XOUTBIM, XOUTB KICK OFF AU2 O FETCH FLAGS 
6. A 6 STO LINKA, SAV3 NOFC POINT TO NEXT SAWE--NOFETCH 
6 9 BU GOFECH GO GE EM 

652 as a SAVE BYTE 3 DROP SERVICE IN 
6154 SAV3NOFC XFR SETCNT2, CBO G GET BYE 3 
15 XFR CTIMAGE, CTI DROP SERVICE IN 

616O LOOK FOR GD FLAG AND IF ON TIME OUT PRIOR TO PRESENTING STATUS 
662 Dists AGBT MASK TO CHECK GO DOWN ME FLAG 
6.165 PRSNTSTS BOC DBUS, GIVSTS BRANCH F OFF 
668 STO WORK1, O CLEAR WORK REGOWEST CNR) 
671 INCAGN ADD WORK1, BUMP LOWEST COUNTER (OO NANOSECS ) 
617 BOC ADROUT, GDTHIO HIO IF UP 
67 BOC NALCO, INCAGN BRANCH F NO CARRY TO BUMP AGAIN 
6 18O ADD SETCNT2, ONES DECREMENT LO CNTR 103. 50 USECS ) 
683 BOC NALCO, DECHICNT BRANCH F NO CARRY TO DECR H CNTR 
686 BU INCAGN OTHERWISE GO BUMP LOWEST AGAIN 
689 DECHICNT ADD SETCNT1, ONES DECREMENT H CNTR ( 27 MSECS ) 
692 BOC NALCO, GIVSTS GET OUT IF NO CARRY ( PRESENT STATUS) 
695 B INCAGN OTHERWISE GO DO IT ALL AGAIN 
698 GIWSTS BU CHEKSNS GO ASSEMBLE ENDING STATUS 
62O GOTHIO BU HOPERG GET OUT HIO ISSUEO 

62O5 WRTINIT BU WRTBGN RETURN O WRITE ROUTINE 
62O8 OOAREAD BU ETSREAD GO STAR READ OP 

is of 62 
6.212 CLEANGO OCCURS WHEN CLEAN INITIAL STATUS S ACCEPTED 
623 . . . . . . . . . . . . . . . . . . . . . . . . . . . he 

626 CLEANGO XFR CT IMAGE, CTI DROP STATUS IN 
629 XFR XOUTAIM, XOUTA SET DATA FLOW MASK TO HOWE 
6222 XFR STATIMG, STAT RESET STAT D IF ON 
6225 SVCOUP BOC ADROUT, WRTINIT BRANCH F HO 
6228 BOC SVCOUT, SVCOUP WAT FOR SERVICE OUT TO DROP 
523 ORM CURCOMM, 0 MASK FOR BRANCHING 
623 BOC DREG7, WRTINIT BRANCH IF WRITE OR TIE REQUEST 

(Omitted Nonpertinent Coding) 

MPUY (ALU-2) PARTIAL MICROCODE LISTING Ge-la 

SMI 
37+BEGIN 

SOURCE SATEMENT 
CSFC 



OOOO 18 

OOOOOO is 88 
OOOOO OOO 
OOOOO2 & OO 
OOOOO3 (428 
OOOOOG 22 
OOOOOS 655B 
OOOOO6 6 AC 
OOOOO 634D 
OOOOO8 6, 193 
OOOOO9 699 
OOOOOA 61EC 
OOOOOB 61 BC 
OOOOOC (29 
OOOOOD 6553 
OOOOOE 4590 
OOOOOF 
OOOOOF 3 
OOOO 10 5590 
OOOO 35 
(OOO3: 
OOOO37 
OOOO33 
OOOO3C 
COOO3E 

O)3A 
OOOO 3 
COO)2C 
OU)22 
((?2 
OJul)29 
OOCOED 
OOOOE) 
OOOO 11 
OOOO 2 

U) 
4428 

() (OO 1 (800 
OOOC is O3O8 
OOOO15 101 
OOOO6 3A18 
OOOC 17 63C 

(OO) 8 O328 
GOOO19 C6EF 
OOOOA 34 D 
OOOOB 30 E 
OOOO C 0360 
COOOO 63C 
OOOO1E 33AO 
OOOOF 63C 

OOOO2O OBO2 
OOOO2 60 a 

SS 
B39 

3,806,878 
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ALU2TBLE WECT 
BO a is a a a 8 t t 8 b d e a a a a a a e o e 
84 o to e o 0 e o a 0 g o O s ) s et A,U2 ROS ENTRY BRANCH TABF o a 9 s to 8 to 8 to 0 to e s so to a to p a 
824 & 8 h at . . . . . . . . . . . . . . . . . . . . . . . . . . 9 p. 8 to a a go to a a e s a a 
8434 to ALU2 IS ALWAYS SLAVED TO ALU 1. ANY OPERATION EXECUTED BY ALU2 g 
84.4 + MUST AWAY BE INITIATED BY ALUT VIA A XOUT THE XOUTB BY ALU 
8.5 + . TRAPS ALU2 TO LOCATION OOO. ALU2, BEGINNING EXECUT ON AT 000, 
8464 9 FETCHES AN INDEX BYTE FROM ALU AND MOVES IT TO THE INSTRUCTIO; 
87+ 8 COUNTER. THE INDEX BYTE WIf,I, POINT TO ONE OF THE BRANCH INSTRUCI - it 
848 + 9 ONS IN THE BRANCH TABLE. THE SELECTED BRANCH INST WILL BE t 
894 EXECUTED AND THE DESRED ROUTINE WILL BE ENTERED WHEN THE 
e50 - 9 SELECTED ROUTINE COMPLETES, STAT D WILL BE SET INDICATING TO 
851 - 9 ALU THAT THE DESIRED FUNCTION HAS BEEN COMPLETED ALU2 WILL THEN e 
'452+ 8 BE HELD AT LOCATION OOO UNT1L ACTUATED BY ALU, VIA XOUTB TRAP 
853 - 8 e o os e e o so to 9 to a e o O 8 9 9 s 8 88 s a 8 is so so a a os e o e o a pse a so e s a 

856 BYPASS XFR WORK2, X, NB FETCH ALU INDEX 
859 STO STATIMG, ZERO CEAR STAT IMAGE REG 
862 STOH STAT IMG, O CLEAR STAT IMAGE REC HIGH 
865 XFR STATIMG, STAT CLEAR ANY OUTSTANDING STATS 
B68 XFR WORK2, IC MOVE INDEX TO INST CTR 
3 NXTST3 BU EXECTST3 GO DO ALU 2 CHECKOUT 
87 NDXDES Bl EXECDES HIO NOT OPRTING--GO DESEECT TU 
87 NDXPOLL BU EXECPOLL GO POLL DEVICE FOR STATUS 
8BO NDXGRST BU EXECGRST GO OO GENERAL RESET 
883 NOXSRST BU EXECSRST GO DO SELECTIVE RESET 
886 NOXSDE BU EXECSDE GO SET DEVICE END 
889 NDXABRT BU EXECABRT GO STOP THE DEW CE IF GOING 
892 NDXDMR BU EXECDMR GO DO DAG MEASERE 
895 NDXAXESS BU ACCESS GO GET READ ACCESS TIME 
B98 NOXFLAGS XFR FLAGS, XINA BRING IN FLAG BYTE 
900+NDXSNSR E8 o 9(U2 SRETURN7 B 2APIM USE ON SENSE RESET SEL RESET RETURN 
905 NDXFLAG2. XFR WORK5 XINA GE TUBO MASK (SET FAGS 3) 
of 7+NDXFSF EQU x' 35" GO O FORWARD SPACE FILE 
99 NDXES EOU X' 31" . GO DO ERASE TO END OF TAPEC EOT ) 
909+NDXFSR E8 x' 37" . CO DU URWARD SPACE RECORD 
910+NOXRDF EQU X' 33' . GO DO READ FORWARD 
91 +NOXBSF EQU X' 30" . GO OC BACKSPACE FILE 
92+NOXBSR EOU X' 3E' . GO DO BACKSPACE RECORD 
9 3+NOXRDB EOU X'3A' . GO DO READ BACKWARD 
91 4 4.NDXWRT EQU x 13 '' . GO, DO WRITE OPERATION 
954-NDXWTM EQU X' 20" . Go DO WRITE TAPE MARK 
96+NDXERG EQU X' 22" . GO 40 ERASE RECORD GAP 
n-NDXRWD EQU x2F" . GO DO REWIND 
38+NDXRWU EQU x 29 . C. DO REWIND UNLOAD 
919+NDXSTS EQU x'ED' . GO DO INITIAL STATUS 
92O+NOXSNS EQU XE1 " . GO DO SENSE OP 
923 SETDACNE STO STAT IMG, SFTSTA II) URN N STATD 
926 XFR STAT IMG, STAT AND STOP 

929 se it is a t t t e is to a a a test WRITE ROUTINE t t e a to a to is a is a to e s is a to 
93) a NT ITIA, ENTRY ON WRITE COMMANDS EITHER PF, NR2. I OR LWR EITHER 
93 DFNSTY. THE COMMAND IS SET IN REGISTER WORK4 AND REGISTER LINK1 
932 to CONTAINS THE ADDRESS OF THE FNTRY TO THE WRITE ROUTINE IN PAGE 2' 
933 PART OF THIS ROUTINE IS SHARED BY WTM AND ERG ROUTINES b 
934 on a to 9 a set 8 a 8 a e s 9 sa e s 8 to e o not a posts to 

937 EXECWRT STO TRACER, ZERO SFI Of TY 
9 () SFTU STC) WORK4, WRITE SET WRITE COMMAND 
94 3 STO LINK WRTSTR SET RETURN ENTRY 
946. ESTWR BOC STATC, SE'? LPCMD BR F LWR OR LWTM 
949 BU TRNARND BR TO TURNAROUND 

952 a to a de & O so a sess a sess et be stoo so as a t t e a do so a a od to a e o Oe 
953 STATC ON FROM ALU INDICATES A LWR OR LWTM. b 
954 THE COMMAND JS SET TO ALLOW TURN-AROUND ROUTINE TO PROCESS THE 
955. 8 COMMAND AND SFT DATA FLOW MASXS. THERE WILL NOT BE ANY TURNAROUND 
956 DELAYS TAKEN. 
957 a e s p s et a e s O so e o is a s a b d e a set t e e s to 8 a 9 to a e o or g o O so e s so be os e o o 

959 SETLPCMD EQU 96 WRSTALP STO WORK4, WRITE+SETDI AG SET WRITE AND DIAG CMD 
964 AND SENSE 1, ONES-BOT TURN OFF BOT IF ON 
967 BOC WRTSTAT, GOTURN BR WRITE STATUS 
970 BOC BACKWD, RDBKLP BR BACKWARD STATUS 
973 STO WORK4, RDFWOD+SETDI AG SET READ FWD AND DIAG CMD 
976 GOTURN BU TRNARND GO TO TURNAROUND 
979, RDBKLP STO WORK4, RDBKWD+SETDI AG SET READ BKWD AND DIAG CMD 
982 BU TRNARND GO TO TURNAROUND 

985 3 9 0 & 0 WRITE TAPE MARK ROUTINE so e o os o as a so ea ease sea ea 
986 INITIAL ENTRY ON WRITE TAPE MARK COMMAND EITHER PE, NRZI e 
987 9 OR LOOP WRITE TAPE MARK O 
988 THE WTM TRACE BIT IS SET ON IN TRACER REGISTER AND THEN 
989 - A BRANCH IS MADE TO SHARE THE REST OF THE SET UP WITH t 
990 THE WRITE ROUTINE. 991 - 8 e o 9 to be t d 8 to 8 d e o O 6 to 8 so so be t t t e o O p q va e as a gee es ea e es e s a ge 
993 EXECWTM STO TRACER, WTMOP SET ROUTINE IDENTITY 
996 BU SETUP GO GET GOING 



COCP. 
OC C23 

(OCO2 
COOO25 
OOOO26 
OOOO2 
OOOO28 

COOO29 
(OCO2A, 
OOO 
OOCO2 
OOOO2) 
OOOORF 

OOOO1 
OOOO32 

OOOO33 
OOOO3. 
OOOO35 
OOOO36 
OOOO37 

OOO3B 
COOO 39 

OOOO3A 
OOOOBB 
OOOO3C 

RC; 
8 C. 

SED 
34 

OCFE 
88C 
62CA 

O8O2 
638 
O80. 
6038 
OSO 

57 58 
' ' ' s t t t is a e & a a FRAS R. (JF) (A 
100 INITIA ENTRY FOR F.R ASF. GAI" (); Hh. RG RACE Hi T S SET 

IN THE TRACER REGISTER AN1) A RRANCH MA?). To SARE THE REST OF THF 
Of S. "'J WITH TIF WITH ROUN 
{) v FR VF (c. It Y S A A (N3F). A R. JRN ; , F MA). RGS 

it ( : 'St. Thr (; F ' ' NR2 AT witH M. F. ( N AN is 
if SF" ) (OMPF, F. "FF THE FRASH, F. H. APE. W. B. FRAS OR a 

AEOX . . . . N. 
HF, TAK ROTINE WI if O THE C?it NING F IACH PUISES AND AIS 

3 MNITER THF. TU BUS IN TO ASSURE NO DAIA IS PRESEN IF ANDATA 
se IS DETECTE THEN NOISE, ERROR w HE SET 

J 
THERE ARE G6 TACH PUISES PER IN 3. 

O2 * * * * * * * * 8 t a t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
\ . - RG ST: ) TRACER, ERGOP SE EAS GA. OPERAION FLAG 

S Bt SETUP GC ONTINE SET 

FRGSR ST I, INK2, GOENDUP SE P. RETURN IC ENDUP 
25 FRGCTR STO WORK2, ONES-75 SFT COUNT FOR 336 

028 SO WORK ONES - 1 IAC CONTS 
O3 SETERGF CRI TRACER, ERGF LAG SET FLAG TO CHECK FOR ERROR 
O34 B TAKS GO TO TAK RTN 

O37 t e i t . . . . . . . . . 8 is 8 REWIND OR REWIND IN LOAD a g a e o 

O39 REWIND, REWIND UNLOAD AND DATA SECURITY ERASE SHARE A 
O&O COMMON RONE. The ENTRY PONTS WARY SO THE COMMAN 
O4 CAN BE SET IN WORK. REWIND UNLOAD WILL SE STAT C ON 
O4 THEN STAT A IS SET TO DENT FY THESE REE COMMANDS TO 
O43 TURNAROUND ROUTINE AND TO EDUP ROUTINE 

1 Oct s is is a is a is is s s to be is e g e s to be to a to 
106 EXECRWU STO WORK4, RUN LOAD REWIND UNLOAD CMD 
l?).9 OR STAT IMG, SFTSTATC FAO N T CHK 
1. F. WRU "?) i.If K 1, FN?) J. SET Rt RN ADRESS AFER CM EXEC 

TRSETA OR STAT IMC, F, SATA S. ATA (N 'O 
O53 XFR t;TAT, ..., STAT IND CAF, REW, RJN or DSE 
O61 SCOOT BU RNARN GO TO TURNA ROND 

O65 EXECRWD STO WORK4, REWIND AOAL REW (MD V 
68 BU LKREWRN GO SFT LINKAGE REG STA A 

1071 8 t 9 DATA SECURITY ERASE t e o O e o O p to o 
O72 NTIAL ENERY FOR DATA SECURITY ERASE Op. 
O73 THE COMMAND IS SET IN WORK 4 REGISTER AND A BRANCH IS 
O4 MADE TO SHARE THE SETUP WITH REa?t ND AND REWIND 
1075 IF ALL TESTS ARE OK. THE DRIVE WILL THEN CONTINUE TO ERASE 
O76 TO END OF TAPE. 
O a v to as . . . . . . . . . . . . . . . . . . . . . . . . to e 

O8U EXECDSE STO WORKa ERGTOTI PUT MO IN SR 
1083 BU KRERUN GO SET STATA, ON 
Og a s 
O93 a 
O9 
1095 a READ OpERATION INPUT BRANCH TABLE e o a a to as a a a see e 
O96 w 

O97 DEPENDING ON THE TYPE OF OPERATION - ONE OF THE SEX INPUT LEGS WILL 
1098 BE SELECTED EACH LEG STORES AN APPROPRIATE TRACER ( NOT CE TRACE, ) 
C99 TO ENABLE THE MICROPROGRAM TO KEEP TABS ON WHAT IT IS DONG THE SIX 
100 INPUT LEGS AND THE TRACERS THEY SET ARE 

1 1 0 1 1. READ BACKWARD TRACER 6 
O2 2. READ FORWARD TRACER 6 s 

1 OB 3. BACKSPACE FILE TRACER 5 
: FORWARD SPACE FILE TRACER 5 

105 s S. BACKSPACE RECORD TRACER 7 
106 to 6. FORWARDSPACE RECORD TRACER 7 

1 1 07 9 
108 to TRACE REG 
109 O CREASER 
1 O e 1 BOR TRACE 

to 2 REW OP 
12 3 IBGTRACE 
1 a TAC RACE 
a S FILE OP 
15 6 READ OP 
6 s. 7 SPACE OP 

s p so e s is a e o is e a a s is a a to e is a to a e o to 

12O EXECRDF STO TRACER READOP TRN ON THE READ TRACER 
2 3 BU SETFWD 

1127 EXECFSF STO TRACER X "Ol' FURN ON FILE TRACER 
30 BU SETFW 

134 EXECFSR STO TRACER SPACEOP TURN ON SPACE TRACER 
37 e i s is e s is a a te e s to a as a so a s is a is sens in s e s e i t e s p e s e s to g g to e o is a to e s st 
38 is NOW THAT THE OP TRACERS ARE ST)RED, PUT THE PROPER READ COMMAND 
39 N WORK. AND BRANCH TO START TAPE MOTION. 
O is a a s a a as . . . . . . . . . . . . . . . . . . . . . . . . . . . . . so e o a e a ps 

143 SETFWD STO WORK4, RDFWDD SET RO FWD TO SR 
146 BU CHGDIREC A SET, GO AHEAD 

50 EXERDB SO TRACER READOP TRN ON READ TRACER 
53 BU SETBKWD 

156 EXECBSF STO TRACER, F (i.EOP TRN ON THE FILE TRACER 

3,806,878 



00003E 
OOOO 3F 
OOOO40 
00004 613C 

OOOO42 
OOOOa 3 
OOOO44 
OOOO45 
OOOO46 
OOOO47 

OOOOt.8 
OOOO49 

OOOO. A 
OOOO48 
OOOOC 
OOOOAD 

OOOO4. E 
OOOO4F 

OOOOSO 
OOOO5 
OOOO52 
OOOO53 
OOOO54 
OOOO55 
OOOOS6 
OOOO57 
OOOO58 
OOOOS 9 

OOOO5A 
OOOO5B 
OOOOSC 
OOOO5) 

C CO 5 
OOOOS 
OOOOO 
OOOO6 
OOOO62 
OOOO63 
OOOO64 
OOOO6 
OOOO66 
OOOO67 
OOOO68 
OOOO69 
OOOO6A 
OOOO6B 
OOOO6C 
OOOO6D 

OOOO6E 
OOOO6F 
OOOOD 
OOOO 1 

96.OO 
334A 
97 OO 
33.7 
605E 
2303 

OOFE 
Old 
9F 
62CA 

240 
2C5A 
AOC 
258 
A30 
258 
23BA 
6048 
2450 
6058 

AOl 
258 
A901 
215.8 

8 - f' 
4 428 
1 OCC 
506 

O 
OOF.C. 
O9 FA 
26 
6065 
2E72 
3FB4 
3D8D 
2F93 
3C6 E 
246 
6065 

A90 
2 C 
880 
66C 

3,806,878 
59 60 

59 BU SETBKWO 
62 EX-C3SR STO TRACER SPACEOP RN ON THE SPACE TRACER 
165 SEBKWD STO WORKL, RDBKWD SET RD BKWD TO LSR 

1 168 CHCDIREC STO LINK1, TRETRD SET UP RETURN REG 
7 BU TRNARND AND BR TO TURNAOUND 

as a e a as as a so to as a to e s to e a og s et e o 8 to a od t e o to e o O Old D do e o O a 
1 5 THIS IS THE RETURN PON FROM TURN AROUND ROUTINE AT THIS POINT 
176 s THE TAPE UNIT HAS ACCEPTED THE READ COMMAND AND IS UP TO SPEED- : 
177 e 7. so a go be os e o to be o so go t e s e o on e o O 8 to 08 o be 9 ego a to 800 8 so go a boooooo e o O e o O a 

118 STARTAPE (RM SENSE, O SEE IF BOT IS ON 
184 BCC DREG3, LPBURST - BR IF IT IS 
187 6M SENSE:O GET SNS TO OBUS FOR TEST 
190 BOC NOTPE, ISNR22 BR IF NR2. UNIT 
93 BU READTAPE NO BOT, LOOK FOR DATA 

1 96 ISNRZI2 BOC NR2, FEAT, ISNRZI BR F NR2, FEATURE IS INSTALLED 

1) 99 8 to p & O SET NOT CAPABLE 8 09 

1202 NOTCOMP STO MPGMERR, NOTCAP SET NO CAPABE 
205 GOEND BU CLRXOUTA STOP 
(t a s p so as as a 8 s p s we s s g a e g g g . . . . . . g . 

READ FROM (A POIN R1 8 8 to s is g g e s g g is a 

22 A.F., MOTION STARE) Al OAD POINT"--SO LOOK FOR OAO POINT BURS. IF 
12 13 NONE, OR NOT LONG ENOUGH, SET NRZI MODE, TO DATA FLOW. I F NO NRZ, I 
214 FEATURE SET NOT CAPABLE. 
2 5 g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 ' ) 

2 H LPBURST STO WORK 1 , X' F. E.' SF : UP TO MOVE TAPE 
1 22 STO WORK2, X." D4' THREE (NCHES 
224 STO LINK2, TRETURN SF T UP RETURN REG READLP } 
22 CRTEST BU 2FROCTR GO CT 300 TACH PULSES 
23 O as . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . k g h is 8 x 8 8 e g g g to se d g 

123 s ON RETURN FROM TACH ROUTINE, WE WILL INTERROGATE THE PTE BRANCH 
1232 CONDITION FOR 792 BIT CELLS. OF THIS 52 BIT CELLS MUST BE PTE TO 8 
233 s ALLOW THE READ TO PROCEED IN PE MODE. MORE THAN 128O BIT CELLS OF 8 
1234 a NO PTE WILL DROP US OUT OF OUR COUNT LOOP AND ATTEMPT SET OF 800 s 
235 BPI . BASICAI. Y. THIS ROUTINE CONSISTS OF TWO COUNTERS (EACH SPANS 2 8 
1236 a LSR ) WHICH WIE FOR INCREMENTATION THE FIRST TO OVER FLOW DETER 
23 as MINES THE OPERATING MODE. 
238 so e g o a e o a e g g a e a s a 6 s is is a a to a b d e o a e o e o to a to be s t t e i e o O p a so to 8 to 8 e 

24 READLP STO FRU, ONES - 1 ST IS 52 BIT CELLS 
1244. STO WORK4, ONES - 4 CNT IS 280 BIT CELLS 

1248 OKALREDY BOC RDTIME, OKALREDY WAIT FOR READ TIME TO FALL 
1 251 BOC PTE, COUNTLPB BR F PTE IS ON 
254 ADD WORK1, 1 BUMP CTR BY ONE 
257 BOC NALCO WAITACE 
1260 ADD WORK4 BUMP CTR BY ONE 
263 ROC NAICO, WAITACEL BR F NO OVERFOW 
266 BOC NR2, FEAT, SET800 GO SET NR2, 269 BU NOTCOMP NR2, NOT INSTALLED- SET NOT CAPABLE 
272 WA ITACEL BOC RDTIME, OKALREDY WAIT FOR READTIME 
275 B WATACE TO BECOME ACTIVE 

279 COUNTLPB ADD WORK2, BUMP CTR BY ONE 
1282 BOC NALCO, WAITACEL BR IF NO OVERFLOW 
285 ADD FRU, BUMP CTR BY ONE 
288 -BOC NALCO, WA ITACEL BR IF NO OVER FLOW 
1292 to 
1293 PE READ - - NO OAD PON B 
29. B a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
295 HIS IS THE ENRY POINT IF HOT IS NOT ON IN TJ SENSE BYTE O. 
1296 HFRE WE CYCLE UNTIL A BOR, TU INTERRUPT, TAPE MARK OR IBG DROPS US 
129 UT OF THE OOP. A TM WILL NOT DROP US OUT OF THE LOOP UNTIL WE 
298 s ARE SAT ISF FD THAT IT IT A TRUE TAPE MARK ( 20 CELLS OF TM BOC). 
99 

1302 RFADTAPE ORI STAT IMG, PERMRDWT SET READ CONDITION 
3 C, XFR St AT IMG, STAT 'O DATA, FLOW 
3O8 STOH WORK 1 , X' ('O' SET GATES FOR REAL DE 1 O PER CT 
3 XFRH WORK , 1 JBO ON RECOR) SPACE OR FILE OP 
3 STO WORK2, SET NOISE BIT FOR ALU 
3 SE TUXCNT STO WORK1, ONES - 19 SET CNT FOR 20 BIT CELLS 
32) STO FRU, ONES-5 SET NOSE RECORD BYPASS 

i. 323 CHKCLOCK BOC RDTIME, CHKBOR WAIT FOR READTIME 
326 BU CHKCOCK TO RISE 
329 CHKBOR BOC BOR, TRACEBOR BR ON BOR 
332 CHKINTPT BOC DEVATTN, ABORTRD BR ON TU INTERRUPT 
335 BOC TM, TMCONFIG BR F TAPE MARK DE 
338 CHK IBG BOC I BG BGYES BR IF BG IS ON 

13 BOC BLOCK, BLOCKCHK BR ON DATA DETECTED 
344 CLOKWAIT BOC RDTIME, CLOKWAIT WAIT FOR READTME 

1347 BU CHKCLOCK TO FALL 

351 BLOCKCHN ADD FRU, BMP BY PASS CNT BY 1 
35 BOC NALCO, CLOKWAIT RETURN ON NO CARRY 
357 QRI, TRACER IBGMARK TURN ON IBGTRACE 
360 BU CLOKWA RETURN 



OOOO 
OOOO 3 
OOOON 

OOCOF5 
GOOO76 
OOOO7 
OOOO78 

OOOO 79 
OOOO 9 
OOOORA 

OOOCRB 
OOOO!C 
OOOOiD 
OOOGE 

OOOF 
OOF 

OOOOBO 

COOOg 
OOOC82 
OOOO83 
OOOO! 
OOOO85 

OOOO86 
OOOO87 
OOOO8B 
OOOO89 
OOOO8A 
OOO)88 
OOOO8C 

OOOBO 
O OC8F 
OOOO8F 
OOOO 90 

OOOO 9 
OOOO92 

OOO)93 
OOOO9. 
COOO95 
OOOG96 
COOO 9 
COOO98 
OOOO 99 

OOOC3A 
OOOOG 
OOOO9C 
OOOO9D 

884.O 
36.79 
6063 

- 460 
O9EC 

2. 
O78 

A9 
2 7S 

2484 
2O9A 
608 
A906 
288 

ACO 
26A 
98OO 
35B 

3,806,878 
6 62 

. . . . . . . . . . . . . . . . . . . a o the 9 to be 
a A BOR DETECTED WIL, GET US HERE , BUT IF WE ARE NOI. A READ OP 

E NA. O. ... . . . . . . . . . . . . . . . . . . . . . . . oooooooooooooo. 
RACEOR OR TRACER BORMARK TURN ON BCR RACE E3 

OC READOP READYES BR F A READ OP 
BU CHKINTPT (O BACK TO STARTING OOP 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

WE ARE NOW A READ OP SO COUNT f BI CELES - EN ROP FORCE AND 
NOT ALLOW ENVELOPE LOSS TO THE DATA FLOW, AISO SET READ CONDITION. s 

a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g g g g g g g 

RAGAN Bl | BG, SETRICK ABFN F I 3G 
OC DEVATTN, SENOISE. ABEND F TU DEW END 
BOC RDTIME, TRY AGAIN WAIT FOR RC TIME TO FAL. 
B CNTAB GO COUNT AGAIN IT 

READYES EQU RESET INES 
WR STA IMG, UFO FOR DETECTION COATROL 
SO FRU, ONES - 5 SET CNT FOR 16 B CELS 

(NABI BOC ROT IME, CNTABIT2 WAT FOR REACTIME O RSE 
CNTAB 

CNTABIT2 AD) FRU, 1 BUMP CR BY 
BOC NALCO, TRY AGAIN EST FOR CTR is 

COUNT 16 EQU 
OR XOUTAIM, FORCE+NOLOSS TRN ON FORCE NOT ALLOW 
XFR XOUTAIM, XOtJTA SET FORCE TO OUTA 

ONE BIT CELL FOR 2OOA NASEC = 325 NANO SECS 

WE HAVE NOW UNBLOCKED THE DATA FLOW READ CIRCUITS, SO WE WIL, 
CYCLE LOOKING FOR TBG, DATA READY OR NTERRUPT DATA READY S 
IS THE PROPER EXIT F. O'HERS WILL SET UNIT CHECK 

FORCEON BOC RDTIME, COUNTPRE WAT 
BOC DATARDY PREAMBOK FOR ERADIME 
BU FORCEON O RISE 

COUNPRE ABO FRU 6 BUMP TIME OUT CONT 
BOC NALCO, CKDTARDY WHILE WAITING FOR BEG ONES 

TIME OUT EQUALS 40 BIT CELLS WITHOUT SEEl NG BEGINNING ONES 
XFRH WORK 1, TUBO RAISE READ DE LEV O PER CEN 
B SETROC GO SET STAR READ CHK 

CKDARDY BOC IBG, SETRDCHK R F BG IS ON 
BOC DEVATTN, SETNOISE BR IF T N TERRUPT IS ON 
BOC DATAROY PREAMBOK WE WANT TO BR HERE ON DATA ROY 
BOC RDTIME, CKDTARDY WAT FOR READ TME. T. FALL 
BU FORCEON 

8 a a e 8 0 8 
POSSIBLE TM CONFIGURATION. BUMP A COUNTER AMD RETURN, WHEN COUNT 
GETS LARGE ENOUGH, CALL IT A TM AND GO WAIT FOR IBG 
20 B CELLS OF TM BOC NEEED TO RECOGNI2E. A. TAPE MARK. 
THESE 20 BIT CES DO NOT HAVE TO BE CONTIGOS. 

to be is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

TMCONFIG ADD WORK1, 1 BMP UEX CNT BY ONR 
BOC NALCO, CHKIBG MIGHT NOT BE TRUE TM, GO CHK AGAIN 
ORM TRACER, O GET TRACE REG TO DEBUS FOR BRANCHING 
BOC DREGS WAITEND SKIP IF FLE SEARCH IS ON 

SET UNIT EXCEPTION 
OR STATIMG, SETSTATB TRN ON STAT FOR ENDUP 
BU WALTEND FLAGS UNIT EXCEPTION TO ALU1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

WE WILL END UP HERE WHEN AN I FC S ). TECTED, IN TWO INSTANCES. 
8 THE FIRST IS WHILE WE ARE WA NG FOR BG TO FALL AFTER WE START 

TApe MOWING IN THIS CASF, WF W L T, GO RIGHT E3ACK TO THE MAIN LOOP. 
TH SECOND IS ON A SPACE ()P WHEN THE ENDING IBG IS DETECTED. 

is use is a a a a a is . . . . . . . . . . . . . . . . . . . . . . . 
(YES ORM TRACER, O CET TRACE REG O BUS FOR TESTING 

BOC BORMARK, f BGYES2 BR IF BOR TRACE IS ON 
BOC BGMARK, IBGYES2 BR F IBG TRACE IS ON 
U CLOKWAIT GO ACX O STAR OOP 

1 BGES2 BOC SPACEOP, WAITEND RR F SPACE OR IS ON 
AND TRACER ONES-BORMARK - IHGMARK RESET TRACERs 

SETUXCNT GO BECK TO START OOP - RESET UEX CT 

. . . . . . . . . . . . . . . . . . . . . as a a 8 
a TO GET HERE WE MUST BE DOING A READ OP AND HAVE SEEN DATA READY. 
st THE MAIN JOB NOE IS TO ASSURE END DATA IS FLAGGED NEXT. IBG OR 
8 ORIVE INTERRUPT SIGNAL AN ERROR CONDON 
a “s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
REAMBOK BOC ENDATA, READEND BR F EN DATA COMES ON 

BOC IBG, SETPARTL O F BG COMES ON 
BOC DEWATTN, SETNOISE F TU INTERRUPT COMES ON 
BU PREAMBOX HANG TILL RECORD ENDS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NORMAL READ END... WE AWE NOW SEEN END A.A. NOW WE MUS COUNT 
HE POST AMBE DATA READYS TO ASSSURF NO MORE THAN is 2. AN EXCESS WILL 
FORCE END DATA CHK. AND EXCESSIVE POSTAMBLE, 
A COUNT OF SC IS USED TO ALLOW FOR WORST CASE AP SENSOR DROP OU 
TIME. A SECONO CHECK IS MACE TO ASSURE A LEAS SI CES OF EURST 
OCCUR AFTER ENDDATA. IF NOT, END DATA CHK IS SET ALONE. 

e to be e 



OOOO9E 
OOOO9F 
OOOOAO 
OOOOA 
OOOOA2 
OOOOA3 
OOOOA4 
OOOOA5 

OOOOA6 
OOOOA 
OOOOA8 

OOOOA9 
OOOOAA 

OOOOAB 

OOOOAC 
OOOOAD 

OOOOAE 
OOOOAF 

OOOOBO 
OOOOB 
OOOOB2 

OOOOB3 
00004 
OOOOB 5 

OOOOF36 
OOOCB6 
OOOOB? 
OOOOBB 
OOOOB9 
OOOOBA 
OOOOBB 
OOOOBC 
OOOOBD 
OOOOBE 
OOOOBF 

OO OCU 
OOOOC 
OOOC2 
OOOOC3 
OOOOC4 
OOOOC5 
OOOOC6 
OOOOC7 
OOOOC8 
OOOOC9 
OOOOCA 
OOOOCB 
OOOOCC 
OOOOCD 
OOOOCE 
OOOOCF 
OOOOOO 
OOOOD 
OOOOD2 
OOOOO3 
OOOOD 

OOOOD5 
OOOOD6 
OOOOD7 
OOOOD8 

BAO2 

188O 
84O2 
OOO 

3ABF 
DBO 
37D9 
CDD7 
D42 

OOCD 
AOO 
2 BC 
61 Cl 
653 

Off} 
406- O 
OCO 
4024 
OOO 
4060 
O6FD 
A6 
2 C 7 
468 
568 
402 
AOO) 
O60 

C7FE 
A70 
2 CF 

8 
402 
AOCO 
5C22 

6 107 

3,806,878 
63 64 

561 READEND STO FRU, ONES-50 LOAD THE COMP OF DFC 50 
564 RDYWAIT BOC DATARDY CNTRDY BR TO CT ONE DATA Ru Y 
1567 BOC IBG, CHKPOST BR TO EXT 
570 BU RDYWAIT 1 WAIT FOR DATA RDY TO RISE 
573 BGLOOK 1 BOC, IBG, CHKPOST NORMAL, EXIT 
576 BOC DEVATTN, SETNOISE ABEND ON TU DEW END 
579 BOC DATARDY IBGLOOK HANG IN LOOP TILL DATA ROY FAILS 
1582 BU RDYWAIT NOW Go WAIT FOR NEXT DATA ROY 

1586 CHKPOST ADDM FRU, 41 ASSURE AT LEAST 
1589 BOC NALCO, SETENDCK 6 BIT CELS OCCUR 
592 BU STOPREAD AFTER ENDING ONES 

1 RDY 1 AOD FRU ADD ONE TO CNT 
335 CNTRD BOC NALéo, IBGLOOK ABORT IF 43 ZEROS DETECTED 
6O2 e e o a to SET EXCESSIVE POSTAMBLE 

1605 OR DTACHK2, EXCPOST EXCESSIVE POST AMBLE 
1608 9 8 SET FN AIA CHECK 

6 SETENDCK STO MPGMERR, ENDATAER SET END DATA CHK 
6 4. BU WAITEND RETURN TO WAIT SOME MORE 

6 7 8 9 SET PARTIAL RECORD s so 

1620 SETPARTL ORI DTACHK2, PARTREC SET PARTIAL RECORD 
623 BU SETENDCK 

26 SET START READ CHFCK 8 e 8 s e 

629 SERDCHK OR DTACHK2, STREADCK SET START READ CHECK 
632 WATEND BOC IBG, STOPREAD BR F IBG S ON 
1635 BU WAITEND WAIT FOR BG 

1638 to 0 0 8 ET NOISE ERROR 8 O e s 

1641 SETNOISE STO MPGMERR, NOISE SET NOSE ERROR 
1644 ABORTRD OR STATIMG, SETSTATC FLAG UNIT CHECK 
1647 STO WORK2, O CLEAR NOISE BIT 

1650 STOPREAD EQU 
652 BOC STATC, DI AGHOOK TOUCHE 
1655 ANDM TRACER, SPACEOP IS THIS A RECORD SPACE OP 
658 BOC SPACEOP, CRESENS BR F SO 
661 READSTOP AND XOUTAIM, ONES-FORCE-N nSS 
664 XFR XOUTAIM, XOUTA DEACT WATE FORCE AND NOT ALLOW 
667 STO WORK1, ONES-50 SET 20 MICRO SEC. DELAY 
67O DELAY ADD WORK1, ONE DO THE DELAY 
673 BOC NALCO, DELAY FOR SERVICE TO STOP 
1676 TOENDUP BU ENOUP 
679 DIAGHOOK BU MEASIBG GO MEASURE IBG 
1684 8 8 808 on to 8 O to 8 at 0 t a FETCH STATUS SUBROUT NE in see e a e a see a 
1685 - THIS SUBROUTINE S USED BY ANY ROUTINE REQUIRING SENSE DATA FROM o 
686 THE DEVICE. TWO BYTES OF SENSE DATA WLL BE RETURNED AND CONTROL 
E. RELINQUISHED TO THE CALLING ROUTINE WIA LINK REG 1. O 
1689 th 9 9 8 h . . . . . . . . . . . . . 8 a a e a 

1692 F (HSTs SIC) WORK1, O CEAR THE TU 
1695 XFR WORK1, TUH.O. BS OU 
1698 STO WORK 1, DEVSEL SE SELECT E RESFT ALL OTHER TAGS 
70 XFR WORK1, TUTAG F THEY ARE ON 
1704 STO WORK 1, 1 SET FOR SENSE BYTE ZERO et 8 & 9 
1 O FCHSNS XFR WORK1, TUBO XFER TO THE TAPE UNIT BUS OUT REG 
7 10 STO SENSE, ONES-2 LOAD WAIT COUNT 
7 13 U. AO) SENSE 1, AND 
76 BOC NALCO, HUP WAT 

17 g XFR SENSE, TUBI FETCH IST SENSE BTE 
1722 - XFRA SENSE 1, TUBI AND PUT IT IN HIGH REG AISO 
725 FCHLAST XFR WORK1, AR SHIFT BIT LEFT IF 
1728 ADD WORK1, ZERO NOT 
73 FCNEXT XFR WORK, TUBO MOVE TO APE BUS OUT 
1734 STO SENSE2, ONES-1 LOAD WAIT COUNT 
1737 HUP2 ADD SENSE2, 1 AND 
1740 BOC NALCO, HUP2 WA 
1 4 3 XFR SENSE2, TUBI FETCH 2ND SENSE BYTE 
76 XFR WORK, AR SET UP FOR 
749 ADO WORK1, O SENSE OP 
1752 XFR LINK 1 IC RETURN TO CALLER 
1756, so to o so o a e o O STATUS FETCH BRANCH TABLE be 00 00 000 e o a 00 D 
1758. SRETURN1 BU SAUS INT STATUS RETURN 
76 SRETURN2 BU SNSRTN ENDWP RETURN 
764 SRETURNB BU POLI.6 OEW END RETURN 
767 SRETURN4 BU SNSLINK RETURN TO SENSE ROUTINE 
769 SRETURN7 IS IN FRONT OF PAGE O AT BRANCH TABLE 

1770 oa e o O p 8 as a poes so e o 8 too be 0 1 08 08 at to 8 98 00 08 0 e o O 9 O Ob to e o O O. O. O. O. 
77 a a e o go e o so e o so t e o e o O p 8 00 0 1 0 e o O 0 e o O p 6 p. 8 8 e 9 b 9 s e s a to 800 000 
1772 NORMAL ENDING OF ANY SPACE OP IS THROUGH THIS ROUTINE, AFTER MOVE 
1773 s IS DROPPED WE WILL MONITOR THE READ BUS UNTIL THE TACH PULSE SPREAD 
1774 SHOWS THE DRIVE TO BE STOPPED. IF ANY READ DATA IS DETECTED, o 
1775 a DURING THIS TIME, MOVE IS RAISED UNTIL IBG IS AGAIN DETECTED. 

is 8 h d to the 8 th9 8 

  



OOOOD9 
OOOODA 
OOOODB 
OOOOOC 
OOOOOD 
OOOOOE 
OOOODF 
OOOCEO 

OOOOE 
OOOE 2 

OOOOE3 
OOOOE4 
OOOO-5 
OOOOE 6 
OOOF. 

OOOF8 
GO?, 
Of, 

OJO. 
COOEC 

OOOOE) 
OOOCEE 
OOGOEF 
OOOOFO 
OOOOF 
OOOCF2 
OOOOF 3 
OOOOFt. 
OOOOF5 
OOOOF 6 

OOOOO 
OOO 100 
OOOO 
OOO 102 
OOOO3 
OOOO3 
00004 
OOO 105 
00005 

OOO 107 
OOO 108 

O 281 
5821 
C2O) 
Ol. On 
96), 
2- ) 
35 
s: 

f A 

a 384 
538 
90 

3t 5 
BOC 

O408 
4 428 
61CO 
OBOO 
61 (J) 

OOOO 
4024 
3A36 
61EA 

3,806,878 
65 66 

1779 CRESENS AND STAT IMG, ONES-PERMRDWT RESET 
1782 XFR STATIMG, STAT READ CONDITION 
1785 ORI TRACER CREASER SET FLAG FORTAK RTN 
1788 STO WORK, DEVSEL DROP MOVE 
1791 XFR WORK1, TUTAG TAG 
1794 STO WORK1, DVESNS6 SET SENSE BIT ON 
79 STO LINK 1, CRETEST SET RETURN ADDRESS 
800 BU FCHNEXT GO SET SENSE BIT TO DRIVE 

1803 SENS: BYES O AND 

1806 HXF (SNS SIO work 3, x'81' PATTERN FOR MASK 
1809 XFR MPGMERR, AR MASK AGAINST NO CA + NOISE 
1812 AN WORK3, ZERO SET IN REG IF ON 
1815 STQ wORK2, 0. CLEAR REG FOR AER 
1818 SNSO ORM SENSE 1, 2 ERO IS A DRIVE PRESENT 
1821 BOC DBUS, SNS BR F NO" 
1824 ROC START, SNS2 BR IF START IS ON 
182 OR WORK3, TUSTR SET TU STATUS B IF NOT 

O SNS {}R WORK2, NTRFQ SET INTERVENTION REQUIREI) 
133 SNS 3 (O OO NEXT TEST 

1837 SNS ?)R. WORK3, TUSTA SET TU STATUS A ()N 
B40 BU SNS3 GO FNS SENSE OP 

1843 8 0 to 8 to 0 to is s so is a 8 to a s g g g g g g 
84 
1845 NITIAL SELECTION OF TAPE UNIT 
1846 
847 8 to s to 8 so 8 is s des 
848 to 9 8 to is 8 a so he so 
1849 THIS ROUTINE WILL GET THE TAPE UNIT ADDRESS FROM THE EXTERNAL 
850 ADDRESS REGISTER IN THE PROPER BIT POSITION AND PUT IT IN THE 
1851 - PROPER REGISTER 
1852 
1853 e TUADDR LSR YuuT (LOW) TUADDR LSR AYOUT HIGH) g 
854 O SELECT TUF O SELECT TU 15 

1855 1 SELECT TU6 1 SELECT TU 1 a 
1856 t. 2 SELECT TU5 2 SELECT TU3 
1857 to 3 SELECT TU4 3 SELEC TU12 
1858 8 4 SELECT TU3 4 SELECT TU O 
1859 5 SELECT TU2 5 SELECT TUO 
1860 6 SELECT TU 6 SELECT TU9 
SE: : 7 SELECT TUO SELECT TU8 : 
1863 
1864 - THERE ARE TWO TUADDR LSRS, ONE HIGH t. THE OTHER LOW. WHICH ONE IS USED 
865 DEPENDS ON THE ADDRESS PASSED BY AL1. THIS ALLOWS THE MPGM WITH O 
1866 - THE MEANS TO KNOW WHICH DEVICE HE IS WORKING, 

869 EXECSTS X FR TUADDR, XADDR SET DEVICE ADDR 
872 XFRH TUADDR, XADDR IN BOTH REGS 
1875 XFR WORK2, XINA GE TU ADDR FROM ALU 
1878 BQC SELHIGH, CLEARLO BR IF OPERATING I DRIVES 
188 STOH TUADDRO CLEAR HIGH ADOR REG 
884 Sio SialisETSTATA SET STAT A TO 
1887 XFR STATIMG, STAT DENOTE LOW ORDER 
890 Bt ADDREXIT GO DO INITIAL SELECTION 
1893 CLEARLO STO TUADDR, O CLEAR LOW ADDR REG 
1896 BU ADDREXIT GO FINISH NITIAL SELECTION 
1899 ORG BEGIN+X 100' 
900 e s to a O b t t t t to NTIA, STATUS ROUTINE as s 9 s to 

1901 s THIS RotyTINE, UPON REQUEST BY ALU 1, GETS TWO SENSE BYTES FROM THE 
1g02 a SFECTEL) DRIVE AND PASSFS THEM TO ALU. A CHECK IS MADE TO SEE IF 
1903 O THE DRIVE IS AWAIIABLE AND NOT BUSY. STATS ARE USED TO COMMUNICATE P 
1904 9 FINDINGS TO ALU 1. VARIOUS REGISTERS ARE SET TO RESET STATUS. B 
1905 
906 CAN STATUS STATI) ALONE 
1907 e BUSY STATUS STATB AND STATD -DRIVE IS REWINDING, SWITCHED OR DSE 
98 a UNT CHECK STATUS STATC AND STAT-DRIVE IS NOT THERE OR NOT READY 
1909 8 DV CE END PENDING STATB AND STATC 
9 O UNIT CHK AND DEW END PENdING -STAT C 

19 1 s IF DEVICE IS FOUND BUSY, A DEVICE END WILL BE PRIMED. t 
9 12 see os s so so a a as as a booe so e s p as a n e o as ess oo e o sa es e s is so a gege e a e so so o O so a 
9 ADDREXT EQU ENTRY FROM ADDR ROUTINE 
196 CHKSWTCH BOC BSYTACH, GOPRIME BR IF SWITCHED 
1919 EXECSTS2, STO LINK1, SRETURN SET UP RETURN 
1922 BU FCHSTS RETURN TO STATUS 1 
1924 ISBUSY 1 EQU 
1926 PRIMESET STO WORK, ZERO CLEAR DEVICE SEL IF ON 
929 XFR WORK1, TUTAG TO ASSURE NOT LEFT OUTSTANDING 
1932 GOPRIME BOC STATC, TOSETD BR TO GET OUT 
1935 BU SETPRIME GO PRIME DEVICE END 

1938 as a e g sess e os e g g so e o so 8 g o O e o O O 9 8 to 88 O 90 O. Os POP 
1939 RETURN FROM FETCH STATUS ROUTINE - INTERROGATE SENSE DATA 
940 to to 8 9 to 8 8 to 

94 3 STATUS 1 XFR SENSE 1 , XOUTB SEND FU SNS 
1945 BOC BSYTACH, ISBUSY 1 BR IF BUSY REW, RUN OR DSE) 
949 ege e i s a as e g so e o go to e o so go to 8 to o O p to to Ots OP to 60 to 8 to O so O Pt 
1950 to INITALI2E XOUTA IMAGE REG 
95 see 8 to do 8 8 to on 88 



OOOO9 
OOOOA 
OOOOB 

OOO 10C 
OOOOD 
OOOOE 
GOOOF 
OOOO 
COO 11 
OOO 12 
OOO 13 

in OO 93 
OOO 9. 
OOO 95 
OOO 96 
OOO 97 
OOO 98 

OO 9a 
O0019A 
OOD 19B 
OOO 19C 
OOO 9) 
O009E 
OOO 9F 
GOOAO 
OOO1A1 
OOOA2 
OOOAB 
OOO1AA 
OOO1A5 
OOOA6. 
OOOA7 
OOO1A8 
OOOA9 
OOOAA 
OOOAB 

OOOAC 
OOOA) 
OOOAE 
OOOAF 
OOOBO 
OO (1B1 

OOO1B2 
OOO 13 
OOOR 
OOG 185 
OOOB6 
OOO B7 
000 B8 
OOO 39 
OOOBA 
OOOR 

OOOBC 

OOOBO 
OOOBE 

OOA 7 
72 
COO 

2AOE 
5006 
F2 

28, 2 
9 OOC 
E21 

OBOO 
2017 

2B97 
OEOC 
1EOO 
6 99 
OFOO 
FOO 

CO 
60CO 
OOA 

1 O2 
5.024 
1008 
560 
3BA2 
3AB2 
OCOO 
OAOO 
DOO 
1800 
O900 
0800 
3 BBO 
0500 
F 109 
2OB2 

OO) 
(O2 
AO24 
2 AE 
4.050 
601 

OOO 

5024 
6O1 

96.3 
964 
965 

1968 
1971 
97. 
1977 
198O 
1983 
1986 
1989 

3,806,878 
67 - 68 

1954. STATUSOK STO XOUTAIM, X 47' SET UP TO LOAD MODEL NO. 
1957 XFR SENSE2, AR GET MOD NO TO A REG 
1960 AND XOUTAIM, X' 40" AND PUT IT IN XOUTA 

e a g g g g g g g g is a to 8 did to to to be 9 to do to 8 h to to t t e 

8 OOK FOR OFVICE END PRIME ROUTINE. O 
g to its 8 to 9 9 

HAVPRIME BOC STATA, ACWYES STAT. A. ON SAYS OW ADDR 
MUSTBEH. XFRH LSR SET HIGH 6 
OWYES XFR LODEPB, AR MOVE PRIME LSR TO AREG, ( INTRF B) 

BOC STATB, SOCKEM TEST FOR INTERFACE B 
NOP1 CLEAR A REG IF NOT 
XFR ODEPA, AR MOVE PRIME LSR TO AREG, ( INTF A) 

SOCKEM ANDM TUADDR, 0 LOOK FOR PRIME 
BOC DBUS, NOPRIME BR IF NOT 

(Omitted Nonpertinent Coding) 

a a as g a a as GENERAL AND SELECTIVE RESETS 8 to P to be 
O t 

( ; is NDING ON ENTR'? POINT, A SELECTIVE OR GENERAL RESET WILL BE 
RM?). SC; ; ws. FYPASS-S RESET OF DEV CF, F, N() PRIMES AND g 

MMI frt Air H. O. H.R. 1 SE THE TWO RESETS ARE THI SAME. 
a e ess a et as e e s is s a t 8 a 8 tet b 0 0 1 08 08 . Os 8 to be PO 

EXE (RST BOC STA 8, RFSTDER BRANCH F RESET IS FOR INTERFACEB OM 
St() LOEPA, G CIFAR DE PRIME REGISTER A 
STOH LODEPA, O ClFAR DE PRIME REGISTER A HIGH to 16 
RU XFCSRS 

RESEB SO LODEPB, O CLEAR DE PRIME REGISTER B, eMSo to 
S?)H ODFPB, C CEAR DE PRIME REGISTER B HIGH to 16 

EX FCSRST SO I. NK , SRETURN7 - BE3 IN SET UP FOR RETURN 
BU F (-SS AND GO SELECT DEVICE 

. A M S" ()H JORK OE/SEL + COMMAND S UP COMMAND FOR RESETG 
SOH WORK2, RESEI ... DRIVE RESET READY 
XFRH WORX1, TUTAG RAISE COMMAND TAG O DRIVE 
SOH WORK 1, DEVSEL CLEAR OUT COMMAND TAG 
XFRH WORK2, TUBO AND RESET IT 
ROC STATD, CLEEREM DON'T CHECK STAT C 
BOC STATC, RESFT1 BR IF THIS IS AN ALU ERR RESET 

CLEEREM STO DTACHKO CLEAR 
STO DTACHK2, O ERROR 
STO EQUIPCK, O REGS 
STO MPGMERR, O 
STO FRU, O 
STO TRACER, O CLEAR TRACE REGISTER 
BOC STATD, CLEARCMD BR F THIS IS A SENSE RESET 
STO FLAGS, O CLEAR FLAGS REG 
XOM WORK2, NDXSRST-BEGIN IS THIS A SELECTIVE RESET 
ROC DBUS, RESET BR IF SO 

so a 8 8 DESELECT TAPE UNIT e 8 to 9 8 9 898 to 9 O 9000 
to HIS ROUTINE IS USED AFTER EACH OPERATION TO ASSURE OE-SELECT OF THE 

O 9 TAPE UNIT. THE COMMITTED LATCH WILL ALSO BE RESET. 
a as so a b d e s p Os 3 & d e e o 0 as 9 to e o os e s a et a so e o e o O p e o O be e o be so e o O se o Oe 
XCOES ST") WORK 1 , , , R () CLEAR TAGS 

XFR WOR i? 1, 'U'l AG TO THE DRIVE 
DESWAli Ai)O WORK1, 36 ALLOW X POINTS 
- BOC f) A CO, ESWAT TO SETTLE 3. 2 USEC DELAY 

XFR COMT) RESET THE DEVICE COMMITTED ATCH 
BU SETOLONE GO SET STAT D AND TERMINATE 

a CHEK CR DEW Emi) PRIME. IF ONE S FOUD BY PASS RESET TO COMMITTED. 

SE DEV END PRIMES TO TEST A REST XFR Otje PA, AR 
SET DEW END PRIMES TO TEST B RESET2 XFR I.ODEPB, AR 

RESET 3 AN)M 'UADDR, ZERC) DO, ADDR AND DEW PRME COMPARE 
BOC (DBUS, CHKH BR F NOT 
BU EXECABRT to 6 

CHKHI XFR LSR SET HI 6 
XFR LODEPA, AR OOK FOR 6 
XFR LODEPB, AR HIGH PRIMES 9 16 
ANDM TUADDR, O BR OUT to 16 
ROC DBUS, EXECOES F NONE 6 

O p AF)'? R?) JNF, to is Os 
p O 

USED BY AU1 TO NSURE TAPE MOTION S SE). 
O O 

8 THIS ROUTINE MUST FOLLOW RESETS ROUTINE g 
to se to to to 

EXECABRT STOH WORK1, ZERO CLEAR REG 

CLEARCMD XFRH WORK1, TUTAG DROP ALL ORWE TAGS 
BU SETOONE ALL ONE 

O 9 8 to es SET CONTROL STATUS REJECT 8 0 to 8 



OOO BF 
OOOCO 

OOO r 
OOOC2 
OOO C3 
OOO Cl 
OOOC5 
OOOC6 
OOOC 
OOO1 C8 
OOO C9 
OOOCA 
OOOCB 
0.001CC 
OOOCD 
OOOCD 
O001 CD 
OOO1CE 
OOO1CF 
OOODO 
OOOD 1 
OOOD2 
OOOD3 
OOOD4 
OOO 105 
OOO 106 
OOOD7 

OOO 18 
OOOO9 
OOOO9 
OOODA 

OOODB 
OOODB 
OOODC 
OOODD 
OOODE 
OOODF 
OOO1EO 
OOO1E1 
OOO1 E2 
OOOE3 
OOO1 E4 
OOO E5 
OOOE6 
OOO E7 
OOO1 EB 
OOO E9 

OOO1 EA 
OOO1 EB 
OOO1EC 
OOOED 
OOOEE 
OOOEF 
OOO FO 
OOO 1 F1 
OOO1 F2 
OOOF3 
OOOF 
OOO F5 
OOO 1 F6 
000 1 F7 

Cu3F" 
CO6 

44.2B 
4142 
60CO 
2ADB 
96.OO 
34 CA 
6 CD 
32CC 
6 CD 
840 

96.OO 
35DO 
DO 

DCFE 
20D3 
6 D7 
582 
52. 
9AOO 
2009 
84O2 

404 

84O1 
4428 

O405 
1405 
9BOO 
2OEF 
6 FO 
5006 
tB2 
2BF3 
8E00 
BFCO 
a 428 
84O2 
4428 
636A 

267 
26BO 
2684 
2685 
2686 
2687 
2688 
2689 
2690 
2691 
2692 
2693 
2694 
2695 

2699 
2O2 
2) 05 
278 
27 
271 
27 7 
272O 
223 
2726 
2729 
2732 
2734 
2735 
2737 
2740 
243 
2746 
2749 
2752 
255 
27.58 
2761 
2764 
267 

277 1 
2773 
2775 
278 
2780 
8 

28t 
285 
2786 
287 
278B 
2.89. 
27 O 
2792 
2.795 
2798 
28C 
28 Oa 
2807 
28O 
28 13 
286 
2819 
2822 
2825 
2828 
283 
2834 
838 
2839 
284 O 
2841 
2842 
2B43 
284.4 

2847 
285O 
2853 
2856 
2859 
2862 
2865 
28.68 
287 
2874. 
2877 
288O 
2883 
2886 
288B 
2889 

3,806,878 
69 70 
CTRREJ STO EQUIPCK, REJCTR, SET CONTROL STATUS REJECT 
CLRXOUTA STO WORK2, O ASSURE NOISE IT OFF - READ OP - 
to e o O e o a b d e o O p O to 9 d e o a 0 in ENDUp ROUTINE O 9 e a 0 to o O p 8 so to 

THE FNDUP ROUTINE IS ENTERED BY AL CMD ROUTINES 
n ENDUP SETS THE STATUS INTO THE STAT REG AND SETS STAT D TO 
INDICATE TO ALU 1, AU2 S FINISHED. A U2 WILL BE TRAPPED TO ADDRESS 

W .ERO WHEN STAT D S SET AND WILL REMAIN OORMANT UNTIL CALLED BY 
8 ALU AGA1N, WIA ALU 1 XOUTB) 
o THE DEVICE STATUS IS ALWYS RETRIEVED AND CHECKED FOR UNIT CHECK 
AND UNT EXCEPTION CONDITIONS: EOT ON WRITE ). THE MPGM ERROR REG IS 

8 CHECKED AND IF ANY BITS ARE ON THE UNIT CHECK STAT IS SET. 

s 

B 

B 

b 
B 

O 

ENDUP AND STAT IMG, ONES-TAPEOP-PFRMROWT OP 
ST?) LINK1, SRETURN2 LOAL) SENS RETURN ( SNSRTN) 
XFR STAT IMG, STAT RFS. TA - If Art, a TRS 
XFR WORK2, XOUTA SFT YE, FR A, ) - R.AD NOS. 
BU ECSS GO FEC. F.W. C. SENSE JA 

SNSRTN BOC STATA, BUSYYET BR 1 F A RFW, RUN, ORDSE 
ORM SENSE 10 GET SENSE. BYTE FIR TEST 
BOC WRTSTAT, CHKEOT BR IF EOT IS ON 
BU ENDCHK 

CHKEOT BOC EOT, SETUX IS END OF TAPE BIT ON 
BU ENOCHK HK OR IF NOT 

SETUX ORI STATIMG, SETSTATB SET UNIT EXCEPTION IF SO 
ENDCHK EQU 
CKSTART EQU 

ORM SENSE 10 IS DRIVE REAOY 
BoC START, TSTFOERR BR F START IS ON 
STO ESSES OTHERWISE SET ERROR ON TSTFOERR ANM prAHK.9NESVELTRY BRF No ERRORS IN THESE BOC DBUS, Te SuMOR REGS 
BU SETUCK OHERWISE GO SET UNIT CHECK 

TSTFOMOR xFR MPGMERR, AR SET UP ERRORS 
XFR EQUIPCK, AR FOR TEST 
ORM DTACHK2, 0 ANY M-PGM ERRORS 
BOC DBUS, DUNAGN BR F NOT 

SETUCK ORI STATIMG, SETSTATC SET UNIT CHECK STAT ON 

XFR REDLIGHT FLAG AU DETECTED DATA ERROR 
O DUNAGN EQU 

SET) OR STATIMG, SETSTATD TFRN ON STATD 
XFR STATIMG, STAT XFER STAT IMAGE TO STAT REG 
be to ALU2 IS NOW TRAPPED UNTIL CALLED BY ALU 

t t t t t t is 8 to 9 8 R t t t t t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . e. 
REWIND, REWIND UNLOAD AND DATA SECURITY ERASE USE THIS ROUTINE s 
TO ASSURE THE DEVICE WENT BUSY. IF IT DIDNT, A CHECK IS MADE 
TOSEE IF THE OPERATION HAS BEEN COMPLETED. CHAINING OF THESE o 
COMMANDS IS SIGNALED BY ALU 1 STAID BEING ON AND ALU2 WILL o 
REMAIN HERE IN ENDUP UNTIL THE TAPE UNIT IS FINISHED. 
a sees so be e o be e o e s as a he a sess p q a so e s a pese see 

BUSYET EQUT a 
XFR WORK 1 , XINB GET THE CURRENT CMD INDEX 
XOM WORK1, EXECRWU IS IT A REWIND UNLOAD 
BOC DBUS, SETPULSE BR F SO 
ANDM SENSE1, ONES GET SENSE BYTE FOR TEST 
BOC NOTBUSY, LPLOOK BR F NOT BUSY 
BOC STATD, ENDUP IF CHAINED-STAT WILL BE ON 
BU CKSTART IF NOT CHAINED-TAKE NORMAL EXIT 

LPLOOK BOC BOT, ISITREW BR F BOT IS ON 
BOC EOT, ISITDSE BR F EOT IS ON 
ORI. STATIMG, SETSTATC SET UNIT CHECK ON 
BU CKSTART NOT BUSY AND NOT AT LP OR TI 

STREW BOC WRTSTAT, SETUCK BR IF NOT-MUST BE REW/RUN 
BU CKSTART SET U.C. -WE HIT LP ON A dSE 

SITSE BOC WRTSTAT, ENDCHK SET J. C. F. NOT-WE HT T ON A REW 
BU CKSTART DSE COMPLETE-GO FINISH UP 

O to 0 a 0 is a SET DEVICE END PRIME ROUTINEs D 800 peod so be e s a so be as Odio 
8 THIS ROUTINE IS USED BY AU1 TO PRIME THE EVICE END STIL, HELD O 

BY ALU2 IN TUADDR LES. UPON PRIMING, A BRANCH WILL BE TAKEN TO 
POLMT WHERE A WAT WILL BE NITATED IN CASE ALU WANTS I RNEd 
OFF AGAIN. 
NOTE INITIAL STATUS DOES NOT TAKE THIS BRANCH, 

to be p d 8 to O p 8 to the is 8 is 

SETPRIME STO STATIMG, SFTSTATBSETSTATD SET FOR USE LATER 
STOH STATIMG, SETSTATB+SETSTATD SET FOR USE LATER 1F HI 

EXECSDE ORM TUADDR, O SEE IF LOW LSR HOLDS ADDRESS 16 
BOC DBUS, ISHIGH BR F NOT TO SET HI 6 
BU- ISOW SKIP SET HIGH 16 

SHIGH XFRH LSR SE HIGH 16 
ISLOW XFR TUADDR, AR GET PRIME BT TO A BUS 

BOC STATB DOIT BR IF INTERFACE B 
ORI LODEPA, 0. PRIME PROPER 

DOT OR LODEPB, 0 DEVICE END 
XFR STATIMG, STAT SET STAT F NECESSARY 
ORI STATIMG, SETSTATC SET STAT C FOR 
FR STATIMG, STAT ALU14 

BU POLLTIX GO WAIT TO RESET THE DEVICE END 
IF STAT D DIDN'T COME ON IN THE 

O PREVIOUS INSTRUCTION 



OOO FB 0403 
OOO 1 F9 1403 
OOO1 FA 6 EC 
OOO2OO 

71 72 
2892 GOPRME2 STO STATIMG, SETSTATD+SETSTATC SET UP FOR LATER 
2895 STOH STATIMG, SETSTATD+SETSTATC SET UP FOR LATER 
2898 BU EXECSDE GO SET A PRIME ON 
29 as R. G. N-X'2OO' 
)u . . . . . . . . . . . . . . . . . . . . . WR E ROJINE - 9 9 a to be a ss a 
95 a PARS OF HE FOLLOWING RTN ARE SHARED BY WRITE, WTM AND ERG s 
2906 HESE COMMF NTS ARE ARRANGED IN THE FOLLOWING SEQUENCE. b 
23 C to A pe. WR E 
23 OAGNOSTICS - LWR b 
2 C. v 2. LWTM B 

O 3. INHIB I REAME k 
29 n . IMHIBIT POSTAMBLE 
: : 5, DIAGNOSTIC WRITE ( DEAD TRACK ) 

3. Note: 
..?' ' ' N; OR A.. O HE DAGOSI C CORTROLS MAY BE USED EITHER B 

6 SINGi OR IN ANY COMBINAION FITHER NORMAL, WRITE OR LWR. 8 a a 9 s to essage see sees 

''' " .N.' ' ' ) - S - (UT INF is 'WKY'STP' AFTER GAP CONTROL RESPONSE 
'M H. W. O 

. . A.M. F.X. S TAKEN It ? - F. K. J H K WF WEAUCITY AND COUNT 
322 TACH PILSES i? NS' R - F (RWARD CRF, EP. RETURN IS TO 
923 WRFST". WHRF \ BRANCH WIL, BE TAKEN IF FEATURE IS 
232 P. SEN IO "WR.S. NR. ' WHERE A CHECK IS MADE TO DETERMINE MODE FOR 8 
33; I THIS OPERATION ANU REURN TO WRTS" IF PE. 
2926 t 
292 F BO TS ON IN TH F J W FCE SENSE BYTE O THEN A P BURST 
2928 w L BE wrTTEN RE. JRN ADDRESS IS RETURN' WHERE AN EXIT e 
2929 MAY B F AKEN IF NEO ESSARY FOR OTHER THAN A WRITE Op. 
293C THEN 39 ZEROS ARE WR ITTEN AND AT THE FALL OF WRITE TIME THE s 
293 FORMA I COUNTER IS STEPPED TO 2 AND DATA FLOW WILL STEP ON TO FC-3 p. 
2932 at AND ALSO TO FC - d . 

, 2933 s 
293. A COUNTER IS MAINTAINED LOOKING FOR EITHER BLOCK" TO RISE OR 
2935 IBG IU FALL AT WH ki TIME THE COUNTER WILL BE STOPPED 
2936 IF FHE COUNT IS EXHAUSTED THEN "SLOWBEGN' ERROR WILL BE SET 
293 WHILE A TEST IS MADE FOR THE BLOCK TO BE PRESENT AND F SO THEN SETo 
2938 "BORFLAG" A COUNT IS MADE UNTIL 16 BIT CELLS HAVE BEEN COUNTEDTHEN 0. 
2939 FORCE AND NO LOSS WILL BE SET IN XOUTA REGISTER O 
29 AC to ab 
29 A. THS POINT STOP S CHECKED AND IF NOT ON THEN AN EXIT 
29.2 IS TAKEN TO CHECK VELOCITY WIA THE TACH, VELOCITY ROUTINE UNTIL O 

3 'STOP' COMES ON AT WHICH TIME RETURN IS MADE TO 'WRTCK 10" th 
. . . J. F STOP IS ON THEN THE ENDING FORMAT WILL BE WRITTEN AT THIS O 
. t : IME. INSTEAD OF EXIT TO CHECK VELOCITY b t se te 

gq 0 , H wr ; , t , F | 4 - , () (, : " , MA-KF, AN?) 40 E (), WILl, FGN WEN 
29, is H; RMA Jt. . , F.I.S ( ) ( - F (- , . A ?cOUNT W.,i, BE MANTAINE) O 
2943 He N?) N(, , J BURST . " ERMRI)WI" WLL BE RESET IN THE STAT 
29 O 9 RGSTER WHEN HE FORMAT IS COMPLETED 
'9' a WHILE ST , , WRITING DATA IN FC - 3 } F IBG COMES UP THEN MOVE t 
29, 2 AG WIL, BE (ROPPED TO THE DRTVE-SIGNALS A CREASE-IBG DROP ERROR -0 
295.3 WILL BE SET. 
295 to 295.5 s NOT - MOVE II.L., NOT DROP IF IN DI AGNOSTIC WRITE (DEAD TRK DODE) 
2956 8 2957 e A COUNTER IS MAINTAINED WHILE WAITING FOR " IBG" OR ENDATA" 
2958 to WITH THE NORMAL EXIT BEING ENDATA - HOWEVER IF THE COUNT 
33 as IS EXHAUSTED THEN 'ENd DATA CK WILL BE SET. 
2960 2961 A COUNTER IS USED TO MEASURE THE LENGTH OF THE ENDING O 
2962 a 40 ZEROS AND WHEN THE COUNT EXPI RES THEN 'FORCE AND NO LOSS' 
2963 WILL BE RESET b 
2964 2965 at WHEN IBG COMFS UP IHEN COUNTS WILL BE CHECKED FOR 
2966, 8 EARLY BEGIN READ BACK CHECK AND EARLY ENDING READ BACK 
2967 8 CHECK THE BORFLAG WILL BE CHECKED AND IE OFF THEN 8 
2968 to EQUIP CK - 'No BLOCK ON RECORD READ BACK CHECK' WILL BE SET. t 
2969 THEN EXIT TO READSTOP' WHICH GOES TO ENDUP 

2329 
2972 s 
2973 a PE LOOP WRITE TO READ. 
297 8 
2975 s THE COMMAND WAS SET JP ON INITIAL ENTRY AT "EXECWRT" th 
2976 b AND ISSUED TO THE TAPE UNT IN 'TURN - AROUND THE O 
2977 to EXIT FROM TURN-AROUND DROPPED THE COMMAND TAG AND DID 
298 to NOT GO TO TACH COUNTER. THE MOVE TAG IS STILL ACTIVE TO 
2979 to THE DRIVE BUT WILL BE DEGATED IN THE DRIVE TO INHIBIT MOVING TAPE 
298 THE FORMAT WILL BE WRITEN AND ALL CONTROL LENES WILL 
298 a BE EFFECTIVE AT THE SAME POINTS IN THE RECORD IE: PERMRDWT, b 
33 as FORCE, NOLOSS, AND SFC. : 

83 to 2984 8 ALU STATC AND BIT 5 ( LWROP) IN THE FLAGS REGISTER ARE CONTROL 
298.5 t FOR LWR. 
2986 2987 to WHEN THE OPERATION IS COMPLETE EXCESS POSTAMBLE AND E AND s 
2988 SLOW BEGIN AND END CHECKS ARE MADE ALSO ANY EQUIP CHKS ARE RESET 
2989 IF ON ANY OTHER ERRORS IF SET ARE VALID. : 
333. gess so to poet to to 8 s no top to a 9 to 9 to the ps to 0 8 to to the 80 to be 6 to O Odo be 

2992 0 
2993 0 PE INHIBIT PREAMBLE AND POSTAMBLE 
2994 

3,806,878 

O 
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OOO2 1 
OOO2 2 
OOO2 3 
OOO2 is 

OOO 215 
OOO 216 
OOO2 

OOO28 
OOO29 
OOO2 A 
OOO2 B 
OOO2C 
OOO2 O 
OOO2 E 
OOO2F 
OOO220 
0.0022 

OOO222 
OOO223 
00022. 
OOO225 

OOO226 
000227 

X6 J 
2007 
65F4 

OOD9 
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62A7 

3811 
62OF 
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2012 
O23 
1C15 

: 
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2995 e HE FACS, FEC, ISTER MAY OR MAY NOT ( (NiAn f 'N RE OR O 
2996 0. INHPOST FIAC, BITs. IF ON THE BO, NNING O 
299 40 ZEROS WILL NOT BE WRITTEN - UNDER CONTRO OF 'INHPRE FAG 
2998 OR ENDING O ZEROS WILL, NOT BE WRITTEN UNDER CONTROL OF 
2999 NHPOST" FLAG O 
3COO 
300 THE DATA WRITTEN UNDER ABOVE CONDITIONS WILL BE FOR "I NHPRE' A. O'S e 
3002 BYTE AND 'S MARKER THEN THE DATA DURING FC-3 AND THE ENDING 1. 'S e 
3003 e MARKER AND A C BYTE. 
388 : ALL ERROR CHECKS ARE MADE AND ERRORS SET WHICH APPLY. O 

3006 DIAGNOSTIC OR INHIBIT WRITE TRIGGERS WILL FUNCTION THE SAME AS A 
300 NORMAL, WRITE WITH THE EXCEPTION IN PE MODE MOVE WILL NOT BE 
30O8 DROPPED IF AN IBG COMES UP DURING FC-3. 
3009 b d to e s sea g o o O p od Os to a e s e o e o e s so e s 
O 1 FRETURN1 st ERGSTR RETURN IO ERASE GAP ROUTINE 

3O4. his is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g . . . . . . . . . . . . . 
305 is RETURN HERF AFTER GAP CONTRO IS RFCFWD FROM DRIVE AND EXT 
3 O 16 TO ASSURE I)R IVF lS AT THE CORH FCT WI (C Y - NORMA, RETURN TO WRT ST" 
30 7 F I, IMI TS ARE NOT MET THEN EXIT TO FN) typ 
30 18 a p 0 a a t t e 8 b a a a n e s p is a g o O so O 

32 WRTSTR SFOH SENSE), O FAR HE REG FOR WELOCITY 
3C 24 VESR STOH WORK 4, ONES-23 SET MAX CNT TO 2. 
3O2 BU CHKWEL GO ASSURE WFLOCITY S CORREC 

303 WRTST ANDM SENSE1, BOT ARE WE AT BO 
3034 BOC DBUS, RETURN BR IF NOT 
'3037 BU WRTP BR TO SET UP FOR P TRACK WR TE 
3039 RETURN IS TO RETURN 

3O2 RETURN OR XOUTAIM, NOLOSS + FORCE SET NO ENVELOP LOSS AND FORCE 
3O45 STO WORK4, ON ES-6 SET TO COMPLE OF 
3048 ORM TRACER, ZERO MASK FOR OP 
3051 BOC WMO TMSR AND RETURN, FO THE 
305 BOC ERGGr, ERETURN 1 PROPER ROUTINE 
3.057 is is is 8 . . . . . . . . . ts to a s 8 8 8 
3058 THIS IS PE WRIE OPERATION NOT A LOAD POINT. READY TO START O 
3059 THE FORMATED WRITE. s 
3060 

306 WRTAOZ STO WORK1, ONES-38 GET COUNT TO 39 
306 STO LINK 1, WRT ST RETURN TO WRITE 'S MARKER 
3O 70 BU CNTLSETA GO SET WR CONO COUNT 39 EROS 
3072 FTURN TO WRTST1' 

307.5 WRT ST BOC WRTIME WRT1ST) BR F WRITE TIME 
3O78 Bl WRT1ST BACK UNT GET WRTIME 
3O8. WR ST1 BOC WRTIME WRT1ST WAIT UNTIL GONE 
3O84 XFR SFC STEP FORMAT CeunTER TO TWO 
308.7 WRTDATA STC WORK2, ONES-220 SE MAX WAIT COUN 
3090 STO LINK WRTCK SE RETURN FROM "CHECKBOR." 

3093 0 THE FORMAT COUNTER WILL STEP FROM 2 TG 3 DATA TIME) 
3094. 
3095 0 THE EXITS FROM "WRTCK" SUBROUTINE ARE: 
3.096 1. NFC TO "WRIEND" WHICH COUNTS THE ENDING A.O 2EROS 
3097 9 2. TO CHECK VELOCITY DURING DATA TIME IN WHICH CASE 
3098 RETURN ON STOP' FOR EXT VA 1. ABOVE. 
3099 

31 O2 WRTCK BOC WRTIME, WRTCK1 BR ON WRITE TIME PULSE 
305 BU WRTCK BACK IF NOT 
3O8 WRTCK BOC WRTIME, WRTCK1 WAIT FOR WRT TIME TO FALL 

3 11 a egg a s a 8 4 

31 2 NORMAL RETURN FROM VELOCITY CHECK DURING DATA O 
3 13 

36 WRCX 10 BOC NFC3, WRTEND BR F FORMAT COUNT 4 OR 
3 19 WRTCK2 BOC BLOCK, CHECKBOR BR F START ING RECORD 
322 BOC IBG, WRTCK4 STI, IN IBG 
3 25 BU WRTCK GET NEXT WRITE TIME 
328 WRTCK4 ANDM TRACER BORFLAG HAS BOR BEEN UP YET 
3 3 BCC DBUS, WRTCK7 BR F NOT 
3 13. ORM FLAGS, ZERO IS THIS DI AG MODE 

37 BOC DIAGWRT, WRTCK BR F SO 
34 O STOH WORK 1, DEVSEL DROP MOVE BECAUSE 
343 XFRH WORK 1 TUTAG THIS IS A CREASE 

3146 to to SET IBG DROP WHILE WRITING 9 8 

349 ORI DTACHK1, IBGDROP SET ERROR AND 
352 BU WRTCK HANG IN THERE 
35.5 WRCK7 AD WORK2, ONE IS THE WAIT COUNT EXHAUSTED 
358 BOC NALCO, WRTCK BR IF NOT 

31 6 1 p. SET SOW BEGIN READ BACK CHECK to be 9 8 O 

316 a ORI DTACHK1, SLOWBGN SET SOW BEGIN RD BACK CHK. DRIVE 
316 B WRCK RETURN TO GET WRITE TIME 
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370 37 THIS SUBROUTINE IS USED IF BLOCK S ACTIVE 
372 NORMAL, EXIT IS WIA WRTEND AFTER WRITING ENDING 40 ZEROS. 
373 IF THE RECORD IS LONG ENOUGH (MORE THAN 240 CHAR) THEN AN 
3174 to EXIT IS TAKEN TO CHECK THE TACH, VELOCITY 
31 75 THE NORMAL RETURN FROM TACH, VELOCITY ROUTINE IS WRTCK O 
31 75 
379 CHECKBOR ORM TRACER, ZERO IS THE BORFLAG' NON 
382 BOC BORFLAG, CHKBOR BR F SO 
385 ADD WORK4, ONE OTHERWISE COUNT ONE 
3.188 BOC NALCO, CHKBOR2 R F O DONE YET 
319 STO WORK4, ONES-10 SET NEW COUNT FOR 
394 OR TRACER BOR FLAG SET "BORFLAG" - BLOCK OOKS GOOD. 
397 CHKBORO BOC WTMOP CHKBOR 1 BR IF WTM OP 
3200 BOC BOR, CHKBOR BR IF BOR OK 

32O3 to 80 SET IBG DROP WHILE WRITING O 

3206 DROPERR OR DTACHK1, IBGDROP SET ERROR IF NOT 
3209 CHKBOR BOC FORFLAG, CHKBOR2 HAS FORCE BEEN SET-BR IF SO 
322 ADD WORK4, ONE OTHERWISE COUNT ONE 
325 BOC NALCO, CHKBOR2 BR IF NOT DONE YET 
328 ORI TRACER, ZERO IS THIS A WRITE TM OP 
322 BOC WTMOPTMAOCT BR F SO 
3224 LPSETFOR XFR 36trfor SET FORCE AND NOLOSS TO DF 
3227 ORI TRACER FORFLAG SET FORCE DONE FLAG 
3230 BOC STOP, CHKBOR2 DON'T GO CHECK VELOCITY IF STOP ON 
3233 BOC STATC, WRE'? RN5 GC) 1 FST BLK, BOR, HG- - - WR Of 
3236 up to e o p O to 8 to to Otto do 

3237 to EXIT TO CHECK WELOCITY DURING REST OF THE RECORD B 3.238 to 9 to to 8 s to to do to g o O p to Otto to the O 

324 BU WELSTR GO (CHECK VELOCITY 
324 WRTEND ORM FAGS 2. ERO S THE INHIBIT POST AMBLE FLAG ON 
3247 BOC INHUST, MAXEND 3R IF SO 
3250 BOC STATC, RDCHK5 LWR.--SKIP END CNT HERE 
32s 3 ADO WORK1, ONE BUMP COUNTER FOR ENING O 2 EROS 
3.256 BOC NAICO, WRTCK2 BR F NOT DONE 
32.59 MACENL) SO WORX1 ONES - 228 SE' MAX COUNT FOR ENDING 

3262 O to do to 8 8 - 8 
3263 ENTRY POINT AFTER P(JSIAMF (, , HAS H, N, WK TT, N TO RESE' WRT (OND 
3.264 NORMA, EXIT JS ENDATA ON WR'? F. OP OR A. TFR FORCE ('OUNT 
3265 HAS BEEN EXHAUSTED 
3266 3267 to EnTRY FOR WTM AFTER 64 CHAR WRITIEN TO R.S.T WRITE CONDITION 
268 - AND WAT FOR FORCE COUNT TO EXPIRF OR F NOT WRITTFN PROPERLY 
3269 EXHAUST COUNTER IN WORK AND EXT 3270 s is O to 8 the 

3273 WRCKA AND STAT IMG ONES.-PERMRDWT STOP WRITING POSTAMBLE AND 
326 XFR STATIMG, STAT ALLOW WRITE CONDITION RESET 
3279 BOC STATC, CHKCNT WR--BR ALL DONE TO CHECK ENDING 
3282 STO LINK 1, WRTCKB SET RETURN FROM 'CHECKBOR." 
3285 WRTCKB BOC WRTIME, WRTCKC WAT FOR NEXT 
3288 BU WRTCKB WRITE TIME 
329 WRTCKC BOC WRTIME, WRTCKC WAIT FOR WR TIME TO FALL 
3.294 ADD WORK1, ONE COUNTER LOOKING FOR END DATA, IBG 
3.296 to OR END OF TM NOT SEEN AS BLOCK) 
3.298 BOC NALCO, RDCHK1 BR IF OK 
3301 ORM TRACER, 2ERO IS THIS WITM CMO 
3304 EOC WTMOP, RDCHK3 BR IF SO 

3307 to 8 SET END DATA CHECK 88.9 

33 O STO MPGMERR, ENDATAER OTHERWISE SET END OATA CK 
33 13 BU RXCHK5 GO TO END CHECKING 
33 16 RDCHK BOC ENDATARDCHK6 BR ON END DATA TO END CHECKING 
33 19 BOC BLOCK, CHECKBOR BR F BLOCK DETECTED 
3322 ORM TRACER, 2ERO HAS THE BOR FLAG BEEN SET 
3.325 BOC BORFLAG, WRTCKB BR F SO 
3328 BOC IBGRDCHK2 BR IF BG DETECTED 
333 BU WRTCK OTHERWISE TO GET NEXT WRITE TIME 
3334 RDCHK2 AOD WORK2, ONE COUNTER FOR TIME OUT LOOKING FOR ST 
3336 OF BOCK 
3.338 Boc NALCO, WRTCKB BR F OK 
334 1 a Q ot to SET SLOW BEGIN READ, BACK CHECK he 

334 ORI DTACHK1, SLOWBGN sET slow BEGIN READ BACK (DRIVE) 
3347 BU WRTCKE RETURN FOR NEXT CYCLE 
3350 RDCHK5 STO WORK10 --CLEAR REG SO ONLY GET GO 

3.353 Pt 899 8 8 to 8 to 8 8 go is 
335 ENTRY. ON WRITE OP TO SET END COUNTS. 
3355 8 MUST HAVE SEEN "ENDATA" OR EXHAUSTED COUNTER FOR ENDATA" - WORK 1 - 
356 9 to 9 to be 8 to be to 8 8 8 b 8 8 to to asso so is 

3.359 ROCHK6 STO WORK3, ONES-34 SET TO COUNT ENDING 40 
3362 AND XOUTAIM, ONES-FORCE-NOLOSS TURN OFF FOR LATER 
3365 ADD WORK1, ONES-39 BUMP COUNT FOR ENDING TOTAL 

e o O so a is to to 8 to 9 on e o p to to go so as to a to os e o to 
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OCO25) 
OOO25E 
OOO25F 
OOO260 

OO (26 
OCO262 
CO263 

COO 264 
000265 
OOO2,6 
) JG 267 
OOO268 
OOO 269 
OOO26A 
OOO26B 
OOO26C 
OOO25D 
OOO26E 
OOO26F 
OOO 270 

CO2 
OOO272 
OOO273 
OOO2 
OOO275 
000276 
OOO.277 
000278 

OUR ( 
CO2 7) 
OOC27 
OOO27 

OOO28O 
OOO281 

OOO282 
OOO283 

OOO284 
OOO285 
OOO286 
OOO287 

U.288 
OOO 289 
OOO28A 
OO O283 
OCO28C 

385 
1 C6 
AOO 
285 
2862 

627 
O84 O 
2O68 
2F71. 
980C 
3689 
3C 28 
A 20 
21 6F 
A207 
4D42 
385C 
626F 

BO3O 
280 
R129 
282 
B2FB 
2179 
B2E6 
217A 

8A02 
98.00 
3 D 

) 
3A8. 
2r)) 
627) 

8COB 
6273 

8C 10 
6275 

CCE1 
CAFD 
1000 
627E 

Ab 
A 201 
218) 
3A9E, 
8808 
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370 e i t is a tot a e o the 8 at the in is to a 8 post pope to 8 to to 
3371 - THE FOLLOWING SUBROUTINE; 
3.372 ( 1. Oli WRITE COUNTS 35 BIT CELLS INTO ENDING AO BURST AND 
3373 RESETS FORCE AND NO LOSS THEN WAIT UN, IBG COMES UP 
334 to 2. WTM SHARES PART OF THE ROUTINE ALSO Ex TS TO CHECK THE 
3.375 s TM CONFIGURATION FOR 35 BIT CELES AND THEN WATS FOR BG 
336 - 3. LWR AND LWTM DO ETHER 1. OR 2. ABOVE AS APPLIES AND EXIT 
377 a TO 'WRTCKA' TO RESET WRITE CON). O 

3378 a as a to a a a de a 8 8 to a to 8 a n e os et a to s vs as a a be set be as a see so 

3381 WR TRD BOC WRTIME, WRTRD WA FOR WRT TIME TO FA 
338t STO LINK, RTRNBOR SET RETURN FROM "CHECKBOR." 
38 WRTRDO Add WORK1, ONE BUMP COUNTER LOOKING FOR BG 

3390 BOC NALCO, TESTBOR BR F NO DONE 
3393 BOC ENDATA, WRTRD3 8R OUT ON ENDATA 

3396 8 8 at SET END DAFA CHECK 

3.399 STO MPGMERR, ENDATAER NO END OAA ON LWR 
34O2 WRTRD3 BOC STATC, WRTCKA WR - AIL DONE NOW GO SHUT OFF WR TGR 
34 OS ORI DTACHK1, SLOWEND SFT FRROR RECORD WAS TOO SLOW 

3O8 a 0 to be SET SLOW ENO REA) BACK CHECK be to a 

34 1 BU CHKCNT ERROR EXT TO CHECK COUNTS 
34 15 TEST FOR ANDM TRACFR BORF1AG HAS A GOOO BOCK BEEN SEEN 
3. 8 BOC (BUS, WRTRD BR F NOT 
342. BOC IBC, CHKCNT NORMAL EXT 
342. WRTRD ORM TRACER, 2 FRO S THIS A WM CMD 
3.27 BOC WTMOP, WRTRDTM ER IF SO 
330 BOC BLOCK, CHECKBOR BR TO CHECK FOR GOOD RECORD 
a 33 RRNBOR ADD WORK3, ONE BUMP CONTER TO RESET FORCE AND NO 

34.36 BOC NALCO, WRTRD2 BR F NOT 
3A 39 ADD WORK3, 7 ADJUST COUNT TO EQUAL THE WRITE CNT 
3442 XFR XOUTAIM, XOUTA SET IN REGISTER 
3445 WRTRD2 BOC WRTMF TRD BR IF ON BACK TO COUNT ONE 
34.48 BU WRTRO HANG IN OOP 

345 O e e o O a e o a so a e 9 a n e o O e a o a a t t e s a t e t t t e o e o the Do be 06 000 to 80 to 9 
34.52 ENRY USED ON NORMAL END OF WKE OR WRITE TM OP TO 
3453 CHECK THE RESIDUA COUNTS ANJ ASSURE NORMA, COMPLETON 
3454 et a e a a p po e o e o Oe a to a so to see be a t e o 0 a own a e o O O e o O 6 De 

3457 CHKCNT ADDM WORK 1,48 COUNTR FROM STOP WR is ENDING BG 
3460 BO NALCO, FASTIBG ShOD NOT BR F OK 
453 CHESTR AD()M WORK2, O OUNTER FROM START WRT TO BG DROP 

34.66 BOC NALCO, FASTSTR LD NOT BR IF OK 
3469 CHKENDNG ADDM WORK3, ONES-4 COUNTER OF ENDING FITHER WTM OR WRT 
3.72 BOC NALCO, CHKCNT2 SHOULD NOT BR F OK 
34.75 ADDM WORK3, ONES-25 COUNT SHOD BE LESS THAN 26 
3478 BOC NALCO, ENDWREX BR IF OK 

3481 to e i s to SET EXCESSIVE OR INCORRECT POSTAMBLE t be 88 

3484 CHKCNT2 OR DTACHK2, EXCPOST SET EXCESSIVE END CN1 ON EN 40 WRT 
3.87 ENDWREX ORM TRACER, ZERO HAS A BLOCK BEEN SFN 
39 BOC BORFLAG, ENDWREX1 BR IF SO 

349 9 8 a SET NO BLOCK ON RECORD READ BACK (HFCK is do no 

349. STC) EQUIPCK, NBI OCK SET NO HEOCK FQU (HK - NOT 
39 NW x r) STATC, LPRESET BR IF WR OR LWTM TO RESET INCORRECT 
35O2 ENOWREX2 BOC IBG, KRETURN WAIT UNI, WE GET BG 
3505 BU ENDWREX THEN EXIT 

3508 9 to 9 at SET EARLY END REAL BACK CHECK 8 e 9 

35 1 FASTBG OR DTACHK1, FASTEND SET EARLY END RECORD RD CHK 
35 as BU CHKSTR GO BACK 

3517 a 8 to SET EARLY BEGIN READ BACK CHECK b d e s to 

352O FASTSTR ORI DTACHK1, FASTBGN SET EARLY BEGIN RD CHK 
3523 BU CHKENONG GO BACK 

3525 s h to as y e o to to 8 e a a is a a as a to e 
352 THE ERRORS ARE RESET WHETHER OR NOT THEY WERE SET-ONLY LWR, LWTM 
3528 THE ARE EARLY BEGIN AND END CHECK AND "SLOW BEGIN AND END s 
3529 CHECK AND EXCESSIVE POSTAMBLE. 
3530 to 8 to 8 to to to to 4 to 0 to 8 to a a e s p is a a a to a a o e o is a so a se 

3533 LPRESET AND DTACHKONES-X' 1E" RESET -- EARLY AND SLOW CHECKS 
3536 AND DTACHK2, ONES-X' 02" RESET--EXCESSIVE POSTAMBLE 
3539 STO EOUIPCK, G CLEAR EQUIP CHKS 
35 a 2 st Edwrix: 
545 On 8 On 8 9 8 oppose s so e s a one is on 
3546 USED ON READ CHECK OF WTM TO TEST FOR CORRECT CONDITIONS 
3547 OF TAPE MARK 
3S48 to to to be B 8 O e o do n e s p e o 8 s to to 

355 1 MADCT ADD WORK 1 ONES - 10 ADJUST COUNT TO EQUAL THE WRITE CNT 
3554 WRTRDTM ADD WORK3, ONE INCREMENT COUNTER 
557 BOC NALCO, WRRDTM1 GO CHECK TAPE MARK 
3560 BOC STATC, SETMRTN LWTM-- BR F LOOP WIM 
3563 OR 1 TRACERNTMTEST SET FLAG ALL DONF TFSTING FOR TM 
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WRRDTM1 ORM TRACER, 2 ERO SET FOR TEST 

BOC NTMTEST, WRTRD2 HR IF 'IXON'T TFST FIAG ON' 

OC TM, WRTRD2 3 - IAF MARK ). 

h to SE WRITE TM ERR) 4 

SFTMERR OR DTACHK2, WTMERR SET WRE, TAPE MAR CHECK ON 
BU WRTRD2 (O 3A (K GET NEXT. CNE 

a a as is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
USE FOR FRRUR FECTION - EITHER SET 'WTM ERR' WHICH IS DATA 

0 CHECK OR 'TMNBLK' EQUIPMENT CHECK 9 8 a is to a 

ROCHK3 . ORM TRACER, O HAS BLOCK BEEN DETECTED 
BOC BOR FLAG, SETMERR BR F SO TO SET ERROR 

9 p. 99 SET WTM NOT DETECTED BLOCK 8 e 9 

RDCHK4 STO EQUIPCK, TMNBLK SET EQUP CHECK NO BLOCK DETECTED 
BU ENOWREX SO TO EXT 

so a to d e o O p to o O p 

USE TO SET ENDING COUNT ON LWTM CWO. 

THIS THE END COUNT BEFORE DROP WR 
RETURN TO RESET PERMRDWT 
AFTER COUNT END 

SETMRTN STO WORK1, ONES-12 
STO LINK1, WRTCKA 
BU CNTL 

(Omitted Nonpertinent Coding) 

B 8 8 is SCAN FOR OW(F ENDS B put up up us O 8 so 

SEARCH F OR DFW PNDS RFQUIRES MAXIMUM COMMUNI (ATION BETWEN THE TWO 
ALUS. ALU2 SEARCHS HIS DEPRIME REGS FOR BTS WHEN HE F | N)S ON . 
The ADRESS IS PASSED TO ALU W A xOUTE AND A WAIT IS IN TAF) 
WHILF, ALU SF1, FC 'S CHF. () FVICE. WHEN AU HAS THE DEVI CF, SF ECF), 

8 A.U2 S K CKFO OF 'EO TERMNF F W C. STATUS. I. A. W.' )." 
END IS FOUN), A U2 AGA N RETURNS to ALU w I H STAI C ()N 

?h N() ()H.W. E.NI) iS FOUNL FOR HAL LEV C F A DIFFERENI A?)!}RSS, 
W , , BE ACFID IN XOUTH NFXT OSS , ) ). WHEN A, U2 RETURNS r n Al J't 

• AFTER RUNNING OUT OF FF PRIMES, STAT) WILI. BE SET. 
f 

ALU STATS A.J2 STATS O 
s A A. 

B NTFRFACE P. ) REM FOUN) - WA II 
C STEP AU2 C OF WICE FREF. O 

(). FINISHE) 
O 

EXECPOL ST?) WORK2 ) (EAR (SR (). HOL TU AIDUR 
STOH WORK3, O CLEAR FAG 

EXECPUIL STO TUADDR, SET UP UADR ISR 
OLL EQU 

XFR LOOEPB, AR 
BOC STATB, POLI.3 
NOp 1 

PO,2 XFR LODEPA, AR 
O,3 ANDM TUADDR, O 

BOC DBUS, POLLNEXT 
POL, 0 XFR WORK2, XOUTB 

OR STATIMG, SETSTATB 
XFR STATIMG STAT 

Do WE HAVE A DEV ENO H. MIS 9 
SKIP MISO 
RESET AR MS8 
OO WE HAVE A DEW END A 
OREG NOT 2...RO SAYS DEW END 
BR F NOT 
SEND OEW ADDRESS RO ALU 
TELL AU 
SET STAT 

a is a t t th a 8 

9 ARNING DO NOT SINGLE STEP THROUGH NEXT INSTRUCTIONS 1 F MORE THA 
ONE PRIME 

e s stay a y : to is t it 9 db 8 h 9 s 6 to 
WAIT FOR STATO TO GO OFF 
WAT FOR AU 
SAT C C COME ON 

TRN FF STAT B 

W. E.ONC BOC STATC, WTEONC 
POL: BOC STATC, POLI 5 

I R POIL4 
POLS ANL) SA IMG ONES-SEISTATH 

XFR STATIMG, STAT 
BOC BSYTACH, POLLSTEP BR F SWITCHE) 

e a sess is e s s 8 8 to t t t t d s to 

GO SEE IF DEVICE IS PULSING - IF SO DO NOT PRESENT DEV END s 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t t t e 

STO LINK, PRETURN2 
STO LINK2, PRETURN4 
BU CHKPU.SF 

GGET IM. S. To LINK 1, SRETURN3 
ill 5 

(), y I', 'At 14, ' ||', F. 
f) N. At|}M ', NSF , , "I Air 

{}f | H. J., RVUN i? . 

SET FOR PULSE RET-- POLSTEP 
SET FOR NO PULSE RET-GOGETM 

RETURN TO PO6 
?} (G SNS FYI: 
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a 4. 
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to SENSE BYTE AND S 

SNSF AND SENSE), EOT+DEVCHK 
STO WORK2, REJTU) 
XFR FQUI CK, AR 
AND WORK2, 2 FRO 
X-R SENSE 1, AR 
x - R FLAGS, AR 
OR WORK2, 2ERO 
STO LINK2, SNSG 
XFR DTACHK2, AR 
BU POSBYTE 

8 SENSE BYTES 6 AND 7 

SNSG XFR SENSE2, XOUTA 
STO LINK2, SNSH 
STO LINK1, SRETURN4 
BU FCHSNS 

SNSH STO LINK2, SNSJ 
SNS XFR SENSE. 1 , XOUTB 

BU WATO 

9 SENSE BYTES 8 AND 9 

SNSJ XFR OTACHK 1 , XOUTA 
OR WORK3, EXVCHG 
XFR MPGMERR, AR 
AND WORK3, ZERO 
STO LINK2, SNSK 
BU WAITC 

9 SENSE BTES 1 O AND 11 

SNSK STO WORK2, ONES-REJTU 
XFR: EQUIPCK, AR 
AND WORK2, ZERO 
STO LINK2, SNSI, 
BU SNSWAT 

b SENSE BYTES 12 AND 3 

SNS STO LINK2, SNSM 
BU SNSWAT 

O SENSE BYTES 14 AND 5 

SNSM STO LINK2, SNSO 
SNSN XFR SENSE2, AR 

BU POSBYTE 

SENSE BYIS 16 AND 

SNO STO LINK2, SNSP 
BU FCHSNS 

SNS X FK SFNSF, 1, X(). TA 
So I, NK2, SNSO 

WATE 

0. SFNSE YTES 8 AN) 9 

SNSQ SiO |,INK2, SNSR 
X FR SENSE2, XOUTA 
XFR LODEPB, XOUTB 
BOC STATB, WAITO 
XFR LODEPA, XOUTB 
BU WATO 

SENSE BYTES 20 AN 2 . 
SNS St) I, NK2, SNSS 

U F. (HSNS 
SNSS SO l, NK2, SNSW 
SNST XF SENSEXUh 

X FRH ULEH, XOUTA 
ROC STAT3, WA T?) 
XFRH OE)-PA, XOU"A 
BU WAIT) 

SENSE. BYTES 22 AND 23 

SNSW STO LINK2, DALONE 
XF9. FRU, AR 

POSBYTE ORI WORK3, ZERO 

84 

CLEAR AL BITS BUT THESE TWO 
SET MASK IN REG 
PUT FQUIPMENT CHK ON AR 
AND MASK AND AR 
PUT BIS 
ON AR TO 
PASS TO REG 

RETURN TO SNSG 
PUT REG IN AR 
GO SET IN WORK3 

PASS REG TO XOWER 
RETURN TO SNS 
RETURN TO SNSLINK 
GO PUL 2 BYTES OF SFNSE 
SET RETURN TO SNSJ 
PASS SENSE 1 TO XOWER 
GO FINISH 

ASS ERROR REG TO XOWER 
SET MASK N REG 
UT ERROR REG ON AR 

AND MASK AND AR 
SET RETURN TO SNSK 
GO FINISH 

SET MASK iN REG 
PUT ERROR REG ON AR 
AND MASK AN AR 
RETURN TO SNSL 
GO PASS TO X OWERS 

RETURN AFTER SENDING 
2 BLANK BYTES 

RETURN O SNSO 
GET TU SERIAL NO-HIGH 
GO FINISH 

RETURN TO SNSp 
PJL1, 2 FYTES FROM DR W. 
PASS TU SERTA, NO. - AW 
RETURN TO SNSQ 
GO FNSH 

RETURN TO SNSS 
PASS SENSF.2 IO x (WER 
PASS OFW EN) PRIMES LOW INTF B 

FE IF B INTERFACE 
PASS DEW FND PRIMES LOW INTF A 
GO FINISH 

RETURN TO SNSS 
GO GE HE ADAO AND HREAD BYTE 
RETURN TO SNSW 
PASS DRIVE LOAD BYTE TO XOVER 
PASS DEW EN PRIMES HE NTF R. 
8R F 8 NFT 
PASS DEV END PRIMES 8- 5 NTF A 
GO FINISH 

WHEN RETURN MADE SET STAT D 
SET UP TO PASS EM 

PUT HE AR INTO WORKB 

USE THIS SUBROUTINE TO SEND 2 BYTES TO ALU 
to do 8 is a 8 8 t e se is 8 to 8 8 to 8 be 

SNSWAT XFR 
WAT4 XFR 
WATO STO 

XFR 
WAIT BOC 

BOC 
BU 

WORK2, XOUTA 
WORX3, XOUTB 
STAT IMG, SETSTATC 
STAT IMG, STAT 
STATD, WAIT5 
STOP, DALONF 
WAIT 

PASS BYTS TO ALU 
PASS BYTE TO ALU 
TURN ON STATC 
FOR ALU2 

WHEN D COMES ON GO 
BR IF STOP S ON 
GET NEXT SENSE. BYTES 



3,806,878 
85 86 

OOO3F 3 5428 48.8 WAT XFRH STAT IMG, STAT CLEAR STATS 
OOO 3F, 279 a881 WAIT2 BOC STOP, DALONE BR F STOP S ON 
OOUR F5 3B 1884 BOC STATD, WAIT2 WAIT UNTIL STATD GOES OFF. 
OOO3F COO 4887 SNSLINK SO WORK2, 2ERO CLEAR XOUB INPUT REG 
COO3F 7 O2OO is 890 STO WORK3, 2ERO CLEAR XOUTA INPUT REG 
OOO3F8 5922 4893 XFR LINK2, IC RETURN WA LINK 
OOO3F 9 601 4996 OALONE BU SEDONE GO SET STAT 

(Omitted Nonpertinent Coding) --. 

TESTING STACKABLE DEVICE STATUS 

This section describes three tests in simplified flow 
chart form using the BLK INTFLG set forth in the mi 
croprogram flowchart. The first portions D1 and D2 set 
up the various tests. Test 1, steps D3-D 10, concur 
rently tests stackable DVE STS for all devices attached 
to a given CU. Test 2, steps D11 through D16, tests the 
ability of a CU to maintain stackable status while per 
forming other commands. Test 3, steps D1 7-D24, con 
currently tests pending DVE STS on an SIO. 
The below flowchart represents a program within a 

CPU connected to the CU having the microprogram 
flowcharted above. 
Setup Tests 

PROGRAM STEP D 

Function: Set DX to SO. The address X of the first 
device to be tested for stackable status is set in an 
SIO instruction to be sent to a channel processor. 

PROGRAM STEP D2 

Function: SET DIAGNOSE and its CCW. The BLK 
INT FLG is set, together with the chaining flag. 
The chaining flag causes the channel processor to 
supply SUPPRO upon each STATIN from CU. 

Test - Check Stackable DE's 
This concurrent test verifies CU's ability to stack DE 

VICE END indications. 

PROGRAM STEP D3 

Function: issue SIO instruction including issuing SET 
DIAGNOSE and its CCW 

PROGRAM STEP D4 

Function: Cause I/O OP to be executed. 

PROGRAM STEP DS 

Function: Increment X to next address. 

PROGRAM STEP D 

Function: Determine whether X=K, where K is a 
number of devices. If not, return to D3; if yes, con 
tinue to D7. 

PROGRAM STEP D7 

Function: SET DAGNOSE instruction with CCW 
resetting BLK iNT and resetting chain flag. This 
operation is preparing to complete the diagnostic 
operation enabling the CU to return to data pro 
cessing functions. 

PROGRAM STEP D8 

Function: issue SIO with SET DIAGNOSE set up in 
D7. Issue a command to the l/O program 'wait.' 

THE WAIT MACRO 

This is a macroinstruction used in OS 360 and OS 
370 with regard to supervising a task, in this case, 
an OLT function having a subtask performed by 
iOS. The control program has a task control buffer 
(TCB) for each task in the system including the di 

25 agnostic task. The TCB has identification of the lo 
cation of core storage areas allocated to such tasks. 
Once control has passed from the control program 
to the task, i.e., OLTEP or OLT, the task manage 

30 ment programs in OLTEP keep track of the task 
current state. Such current state depends upon the 
readiness of the task program (OLT, in this case) 
to use tin CPU. If such OLT can make immediate 
use of a CPU, it is READY. While it is actually 
using the CPU, the task is ACTIVE. The other state 
is WAIT. During the WAIT state, the task is inac 
tive because more information is required from the 
I/O subsystem, for example. In this particular in 

40 stance, the task must wait until all DE's are re 
ceived from the I/O subsystem being diagnosed. 
The completed use of a resource, i.e., all DE's have 
been received, the appropriate resource manager 
takes control. The OLT will get control of the CPU 

45 only if higher priority tasks have been performed. 
Tasks controlled by initiatorf terminator programs 
are well understood with respect to OS 360 and are 
not further described. 

50 PROGRAM STEP D9 

Function: This step is entered after the WAIT macro 
has been satisfied. The step checks to see whether 
or not DE's were received from all activated de 

55 vices. If yes, the OLT is completed. If no, step D10 
is performed. 

PROGRAM STEP D10 

Function: This step causes a printout of the error in 
60 that not all DE's were received. Additionally, er 

rors may be logged in outboard data recorder 
(ODR) for later analysis. ODR is a programmed 
data log keeping operational status. 

Test 2 - Concurrent Testing of Maintaining Stackable 
65 Status While Subsystem Performs Another Command 

20 

This test initiates operation to the CU in the first de 
vice. It then initiates a second operation in a second de 
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vice having an extended time duration such as ready 
write in the burst mode. It then checks for a DE upon 
completion of the BURST command from the first de 
vice to see whether or not the CU stacked the DE. If 
it was not stacked, an error is logged. 
Program steps D1 and D2 are the same except that 

chained instructions are different. A BURST command 
such as read or write, plus a control command (rewind, 
space OP, etc.), is performed while maintaining the 
BLK iNT flag. This test also exercises the subsystem in 
an intermix situation, i.e., two devices are doing two 
different functions at the same time. 

PROGRAM STEP D1 

Function: An SIO channel command is issued fol 
lowed by a SET DIAGNOSE set up in accordance 
with D2. Chaining is initiated. 

PROGRAM STEP D 12 

Function: A BURST (another) command is sent to 
the subsystem chained to a control command on a 
different device. 

PROGRAM STEP D13 

Function: A second SIO channel command followed 
by a SET DIAGNOSE which resets the BLK INT 
FLG. 

PROGRAM STEP D4 

Function: In response to D13, was a CUB signal re 
ceived? If yes, exit test; if no, proceed to D15. 

PROGRAM STEP D1S 

Function: Test for DE from addressed MTU or I/O 
device. If DE was received, exit test. Note: A DE 
should be received when CUB is no. If no DE or no 
CUB, proceed to D16. 

PROGRAM STEP D16 

Function: Print detected error condition and log 
same within CPU for further analysis. Exit OLT. 

Test 3 - Concurrent Test on Maintaining Stackable 
Status While Performing a Second Command 
This test, by sensing for either a BUSY or DE in an 

SIO following a previous SIO initiating a command, 
concurrently tests pending DE status in the addressed 
CU. The test can be performed for each device; how 
ever, it is primarily a test directed toward response of 
a CU. BLK INT blocks SUPPR when CU responds to 
a second SIO from the channel. The status resulting 
from the first SIO should be stored (stacked) in CU 
during the performance of the second SIO. This con 
current test verifies that ability. 

PROGRAM STEP D1 7 

Function: Issue SIO SET DAGNOSE with BLK INT 
active as set up in D2. 

PROGRAM STEP D18 

Function: Initiate a command function in CU with 
regard to device having address X. 

PROGRAM STEP D19 

Function: Increment address X by 1. 
PROGRAM STEP D20 

Function: Issue (READ from or RECORD on tape) 
command to device X-1. 
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PROGRAM STEP D21 

Function: issue SIO to CU with SET DAGNOSE re 
setting BLK iNT. 

PROGRAM STEP D22 

Function: Issue WAIT macro to IOS for receiving DE 
from device X. 

PROGRAM STEP D23 

Function: Check for received DE using a timeout in 
accordance with the length of the issued BURST 
command to device X+1. Go to step D24 if no DE 
is received; otherwise, exit Test 3 returning CPU to 
OS. 

PROGRAM STEP D24 

Function: The error is printed and logged for further 
error analysis by other programs. 

o Test 4 - Concurrent Testing Ending Control Unit End 
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(CUE) Status on SIO (c1-C8) 
This tests the capability of a CU to send a CUE upon 

receipt of an SIO channel command. 
PROGRAM STEP C1 

Function: Set a device address into an SIO instruc 
tion. SET DIAGNOSE instruction with a CCW 
having a BLK INT and chain a FILE OP to SET DI 
AGNOSE. 

PROGRAM STEP C2 

Function: Send SIO to CU for device DX. 

PROGRAM STEP C3 

Function: Send SO FILE OP for device X. 

PROGRAM STEP C4 

Function: Test for CUB. If no CUB (FILE OP was 
not executed), print an error. If CUB is received, 
proceed to step C5. 

PROGRAM STEP C5 

Function: Time out FILE OP. At end of time out, 
proceed to C6. 

PROGRAM STEP C6 

Function: Send a second SIO to CU for device X-HK 
where X is the device doing the FILE OP and K is 
a constant for addressing a second I/O device. 
Then, check for responses in steps C7 and C8. 

PROGRAM STEP C7 

Function: Check for CUB. If CUB is received, exit 
test as everything is operating O.K. If no CUB, pro 
ceed to step C8. 

PROGRAM STEP C8 

Function: Test for CUE. If CUE has been received, 
exit normally. If it has not been received and CU 
is not busy (CUB = 0), an error should be logged 
since a CUE should be sent upon completion of 
FILE OP. Note: BLK INT being blocked permits 
the second and third SIO's to be performed by the 
CU and enables sending CUB and CUE to initiating 
channel for diagnostic purposes. 

In a variation of the above flowcharted test, a CUB 
test can be performed before the FILE OP is timed out 
in C5. This would be an independent test of CUB. 



3,806,878 
89 

Then, after timing out the FILE OP, the test will in 
clude a CUE test; hence, testing both CUB and CUE. 
Additionally, a test for DE can be provided after re 
ceiving a CUE. If the DE is not received from device 
X, then an error is logged. 
Test 5 - Concurrent Checking Nonstackable Status 
(C10-C21 ) 

In an I/O subsystem using MTU's, there are two types 
of status-stackable and nonstackable. Stackable sta 
tus is status that can be held by the control unit while 
performing operations on other devices. Nonstackable 
status is that status that must be accepted by the CPU 
before another operation is initiated on the CU. Ac 
cordingly, it is important for CU to maintain nonstack 
able status until it is accepted by the CPU. This concur 
rent test tests such ability. 

PROGRAM STEP C10 

Function: Set device address X into an SIO instruc 
tion. Chain it to a SET DAGNOSE with a CCW 
having its BLK iNT FLG active. Set chaining. 

PROGRAM STEP C11 

Function: Issue SIO instruction with chained SET DI 
AGNOSE. Rewind an MTU to beginning of tape 
(BOT). Write one record on the tape by issuing a 
burst write to stop the tape. With BLK INT on, 
issue a backspace record (BSR). This moves tape 
between the first record and load point. Issue a sec 
ond BSR. As a result of second BSR, CU should 
issue a CUE, DE, U.C. With BLK INT active, UC 
will not be supplied to channel with the pending 
nonstackable status (tape is at load point and 
should not receive a BSR). If another MTU is ad 
dressed and was an SIO, a CUB should be received 
since the CU cannot complete its operation. 

PROGRAM STEP C12 

Function: Issue SIO to device address X--K, where K 
is a constant. 

PROGRAM STEP C13 

Function: Was a CUB received from the CU. If yes, 
a response has been received; proceed to C15. If 
no, log an error in C14. 

PROGRAM STEP C14 

Function: Log error detected in step C13. 

PROGRAM STEP C15 

Function: Issue a second SET DAGNOSE channel 
command with a CCW resetting BLK INT. 

PROGRAM STEP C16 

Function: Issue a WAIT macro for device X in order 
to receive the status generated in step C11. 

PROGRAM STEP C7 

Function: Was appropriate status received, i.e., CUE, 
DE, and UC Note: BLK INT is now erased and UC 
will be transferred to channel. If yes, proceed to 
step C19; if no, proceed to C18. 
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PROGRAM STEP C18. 

Function: Log an error based upon improper re 
sponse. Note: All three responses should be re 
ceived; otherwise, an error will be logged. The ab 
sence of one of the three will indicate the location 
of the error in the CU. 

PROGRAM STEP C19 

Function: Issue SO's to device X and device X--K. 
At this time, both devices should be available to the 
CPU 

PROGRAM STEPS C20 and C21 

Function: Check whether devices X and X--K are 
busy. If either or both are busy, log an appropriate 
crror. If neither are busy, exit the test. 

Test 6 - Concurrent Testing of Enable/Disable With 
and Without Pending Device Status (C30-C37) 
On some I/O subsystems, there is a manually actuable 

enable/disable switch. When the switch is in the enable 
position, operations with the connected data process 
ing system are enabled. When the switch is in the dis 
abled position, only off-line operations are permitted 
with all signal transfers to and from the data processing 
system being inhibited. The present test provides for 
concurrent testing of the enable/disable switch and its 
effect on pending status. An operator must intervene 
for actuating he enable/disable switch in accordance 
with instructions printed out at the operator's console. 

PROGRAM STEP C30 

Function: Perform steps D1-D6 of the above flow 
chart. This stacks DE status within the CU being 
diagnosed. Note: BLK iNT is active. 

PROGRAM STEP C31 
Function: Print "drop enable' in the operator's con 

sole for an operator to switch the enable/disable 
switch to the disable position. 

PROGRAM STEP C32 

Function: Send SIO to the CU just disabled along 
with SET DIAGNOSE with a CCW BLK INT. This 
program step will not be initiated until after the op 
erator has verified the enable/disable switch has 
been set to the disable position. The OLT will be 
keyed to a console input interrupt. 

PROGRAM STEP C33 

Function: Verify that the I/O subsystem appeared to 
be off-line. If it went off-line, an error condition oc 
curs. The I/O subsystem must remain on-line until 
all stacked status has been reported to CPU. If the 
I/O subsystem is still enabled, as it should be, step 
C34 is entered without logging an error. 
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PROGRAM STEP C34 

Function: Send SIO with a SET DAGNOSE with the 
CCW resetting BLK INT. 

PROGRAM STEP C35 

Function: Reset all DE's in CU. This is cleared by the 
channel receiving all of the DE's. 

PROGRAM STEP C36 

Function: Supply another SIO to the I/O subsystem. 
The response should be from the channel processor 
that the I/O subsystem is now off-line. If it is not 
off-line, an error should be logged. In either event, 
proceed to step C37. 

PROGRAM STEP C37 

Function: Print out "set enable' to the operator's 
console and exit the test. The above flowchart veri 
fies operation of the enable/disable switch, both 
with pending status when the I/O subsystem is not 
allowed to go off-line and when there is no pending 
status such that the I/O subsystem should go off 
line upon setting the switch to the disable position. 

Test 7 - Concurrent Test of all DVE BSY's on a Si 
multaneous Basis 
This test actuates all devices on a free-standing oper 

ation such as rewind, after all the MTU's are in a 
rewind condition. An SIO is issued to all devices, 
with a busy signal being received from all of them 
if the operation is proper. BLK INT is necessary in 
order to obtain the DVE BSY signal. 

PROGRAM STEP C40 

Function: The test is set up in accordance with steps 
D1-D6 with the chained operation being rewind 
for all devices, plus in the SET DIAGNOSE CCW 
the BLK iNT is activated as well as the force DVE 
BSY bit, 

PROGRAM STEP C41 

Function: An SIO is given for each and every device 
connected to the CU such that a rewind is initiated. 

PROGRAM STEP C42 

Function: A second SIO with a SET DAGNOSE 
maintaining the BLK iNT and force DVE BSY sent 
for each and every device in accordance with steps 
D3-D6. A DVE BSY should be received for each 
and every device. If not, an error is logged. If it is 
received, the OLT is exited with the subsystem 
being reset to normal conditions by a second SET 
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DIAGNOSE resetting the BLK INT and DVE BSY to 
flags and breaking the chain. 

Test 8 - Establishing Concurrent Scope Loops. Using 
BLK UC FLG 
The subject flag is effective only for ending status, 

i.e., blocks interrupts for ending status only-not 65 
for intermediate status, it enables maintenance 
personnel, via an OLT or utility program, to enter 
a failing chain of CCW's that will continuously loop 

92 
in the channel independent of the CPU. That is, a 
channel processor has a transfer in channel (TIC) 
which enables a set of chained CCW's, i.e., com 
mands, to be repeated thereby establishing a repet 
itive loop suitable for presenting signals on an oscil 
loscope. This can be done on a concurrent basis as 
set forth below. Repeating program loops is so well 
known it is not described. 

Such TIC is usually broken based upon a UC inter 
rupt and requires a second SIO to restart the com 
mands. By suppressing the UC by setting the BLK UC 
FLG, the channel processor which is intermediate to 
the CPU and the I/O subsystem never sees the interrup 
tion condition and therefore will continuously execute 
the command loop at channel speeds, which are much 
higher than CPU channel processor I/O subsystem 
speeds. The I/O controller assembles ending status in a 
normal manner. The microprogram then proceeds to 
the branch operation which checks for BLK UC. Since 
the flag has been set by the SET DIAGNOSE CCW, 
normal ending status is supplied to the channel proces 
sor. The CU then returns to IDLESCAN routine await 
ing the next channel processor command. With a TIC 
in the channel processor, the command comes almost 
immediately such that the command is repeated and 
ending status is again assembled with the process being 
repeated until the operator supplies a command 
through the operator's console to supply an SIO reset 
ting BLK INT to the channel processor. The programs 
in the CPU are a utility that sets a selected command 
sequence that would fail with CCW BLK iNT inhibiting 
ending status. The utility can run concurrently with 
data processing operations with the command being 
erased through the operator's console. Additionally, by 
manually dropping the ready condition on the device 
associated with the TIC loop, a UC initial status is given 
which is not blocked by the BLK UCFLG. This initial 
UC breaks the command chain and the diagnostic BLK 
UC stops CU from sending status at the end of a burst 
operation (read, write). Compare with BLK INT which 
inhibits sending SUPPRI. 
A modification to such a utility is an automatic re 

start. Upon the resetting of ready by the operator, the 
utility could restart the device and continue on with the 
loop. By dropping the loop, which releases the channel 
processor for other operations, the concurrency 
reaches to the channel level, i.e., the channel can be 
used for diagnostic purposes during scoping; then, re 
leasing for data processing operations by dropping 
ready on the addressed MTU. By raising ready, the au 
tomatic restart within the utility restarts the TIC loop 
for more diagnostics. 
The CPU program flowcharts are encoded in MAC 

ROS, such as shown below. Such macros invoke 
OLTEP as described in IBM Systems Reference Li 
brary, 'IBM System/360 Operating System On-Line 
Test Executive Program," File S360–37, Form 
C28-6650-2, Copyright 1967, 1968, 1969, Interna 
tional Business Machines Corporation for program 
360S-DN-533. OLTEP in turn drives 360 BAL (Basic 
Assembler Language) to generate machine coding. The 
subject flowcharts can also be implemented on a stand 
alone basis, i.e., not concurrently and still use the block 
flag concepts. 
Exemplary source statements for concurrent tests 

generated based upon the flowcharting including test 
numbers 1, 2, and 3 are: 
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EXPF C T C C C F ( STATUS STORE O 
FXPECT NO N TERRUPTS 

OC R OOO OO?) . . S T / ) C F C K FLAG R Y TF 
DC OOOOOOOO 2ND / ( CHECK FLAG BYTE 

OCK OO 1 OC X 4 N T At STATUS MASK 

OC AL 28 +O NUMBER F MSG LINES 
OOO 2 RF OC All 2 ) . REFERENCE NUM ER IN P NARY 

DS OH 

PRI MOS ZExPE CC ws (CCWFREE 2 ) , E X DFS = C K M T RUSY 
C S W ADR = 6 SNSON=ON, SNSOFF = QF 3. 
TIME = 2 V ARYCDS = QC, DSA DR 
REFNU M= 3 

ex k . . . k 8 x x : x x . . . . kick 

4 x : x : Fx O N T A T ON 4 x 4 it 
. . . . . . . . . . k.k. . . . . . . . . . . . . . . 
PRI MOS RAL NK 1 QEX I ()3 . GO Ex O WA T CHECK PRINT ERRORS 

DC A O l l l l FLAG BYTE, 
DC OOOOOOOO 2N?) F. AG R Y TE 
DC A ( 2 ) . CUNT ? C. C. W. S. N CHA N. 

OEX W PR M D . A 4 CCW FREE ) A) DRESS OF COW CHA N. 
QEXW PR M OC At 2 ( QCDS AOR-SECT U ) OFFSFT TO AD (). RESS OF ...EX ) .S. CDS 

OC At ( L QEXO PRIM) 
Q EXO PRI. M. DC C. l l CK NOT BUSY 
QFX TPR M C At 2 ( 2 ) . WA T MF. 

Ex PFC T C C F O AWA I LABLE 
EX PFC T ONF NTERRUPT . k 

Fx PFCT CSw STATUS Tn = 'ocoo". 
k FXPECT C S W COUNT TO = O. 

OC R 10000 u ." . ST / O CHECK FLAG BY E. 
OC R 1 lOO 1 2ND MO C - ECK FLAG R Y TE 

f)C A Ol UOOOOO 3R?) /O CHECK FL. A G R Y TF 
iOCK A PR M OC ALl 6 ) / 8 8-8 YTE' OFFSET TO CHAIN END. 
:QCK NPR M DC A ( QN3 ) . ?)N SFNSF MASK NUMP. F. R. 
QCK FPR M DC AL 3 F3 ) . OFF SENSE MASK NUMBER 

DC At 28 +O NUMPER OF MSG NFS 
PR M? SRF OC A ( 3 ) . RFFFR ENCE NUMBER N F NARY 

DS OH 
PRI MOE N Z NCS 
PR M DEN FAL NK 1 QNCDS STEP CDS POINT FR 
k SF T TO NEXT OF W CE 

RNZ PRIM DEA RR F ANOTHER DE VICE 
J R T N () & 
R OStJFN?) . RRANCH TO EN () THIS ROUT INE PASS 

x - c : x x . . . . . . x x : x x : x xxx x . . . . . x : x x x x : x : x x x : x xxx xxxx x x . . . . . . . . . . . . . . 

R N S T ACKED STA US EST f 

* * * * * * * * * * * * * * * * * * * + k + k + k + k + k + k + 4 + 4 + · · · · · · · + k + x . . . . . . . . . . . . . . . . . 

ROUT INE 
i 2 

* * * * * : * : * h & 4 a k & & & & & & & dr & . . . . . . k + x : y : y : y : . . . . . . . . . . . . . . . . . . 

BO971 OO 3 - (39) - 



3,806,878 
97 98 

r)C All O+L QR N2 ) 
QRT N2 OC CL 9 ST ACKED STATUS EST 
RTNO2 OS OH ENTR Y POINT TO THIS ROUT NE 

& # 4 x + 4 + k + x : x is k + k + k l k + x + 4 + k & k + k - k + k + k . . . . . . . . . . . . . . . . . . . . . . . . 

x + k . . . . . . . . . . . k . . . . . . . . k he ?et k . . . . . . . . . . . . . . . . k . . . . . . . . . . . . . . . . . . . . . . 

M QDR I VFR X FF CK F STANDAL ONE OR MER 
BZ NODRWR 
M QDR WER X 80 

BZ PRI MOEM A R F YES 
NOORWR ZPRN HEADER = NO, 

MSG = AEO264 () LTS EP OR 1 WER PEQD, PGM ABORT 
NODRWR FA LINK QPR MG PRINT THE MESSAGE 
NOOR V RFG DC A L1 ( 0 + 1. ) . NUMBER OF MSG INES 
NOOR V RRF DC A OO ) . REF FR ENCE NUMBER N 3 NARY 

DC AL 28 - (36) ) . BYTE COUNT E IN-t NE FLAG 
NOOR VR DC CL 36 AEO.264 OLT SEP DRT VER RFQD, PGM ABORT 

OS OH 
R OSUE NO 

XC (QSNM 4 + 19 (2 Q SNM 4 + 19 CLEAR PR MED SENSF MASK 
O QSFM4 +l 9 X FF 
O QSFM4 +2 Ox FF 

PRIMDEM BA NK SNS ALL GO SENSE ALL OR WES 
MV OTEC SDO l- 6 O 
BA NK MATCHCU G). MATC f CU ADOR ESSES 

PRIMDECOA ST WK 7, DR T VECT S AWF THE DR V E COUNT 

PRI MOEO TM RUNFL GS ( WK ) . GOT C K F RUNNING OEW 
FO PRI MOEO YES BR 
7 NCDS 
P. At LINK CNC?) S S T EP CDS P?) NT FR 

ex SFT TO NEXT DEV CF 
B PRI MOEO CK NFXT OE V C F 

PRI MOE O LR WK 6 WK ACT V OR WE POINT FR 
L WK O ( WK l ) 
g wK F R S T DR S AWF THE C, ?)S AD) RE S S J P F RST 

p : " )f 22 
p R M!) F 2 WK), 3 WK l) UN T A DRS 
PR. M.) F. 22 SL WK 3 2 3 (, EAR ALL RUT R V F A DRS 

SR WK 3, 2 3 
LA WK4 8 
CR WK WK4 N P YTF 9 () R R Y TE 20 
FL PR M DE 3 B R F IN BYT 19 

SR WK WK 4 
t. A WK4 20 R YE Tn CHECK 
R PRM?) 4. 

PR MD 3 LA WK4 9 3 YTE Trn CK 
PRI MOE 4 LA W Kb ESTABL SH THE ON SNS MAS K P TS 

St. ld K 5 , () ( WK3 ) 
C WK 6, SNM4 (WK4 ) FET?. H OLO MASK 

BO97 003 - (40) - 
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OR WK5, w K6 OR T N THE NEW 3 TS 
SC WKS QSNM 4 (WK4 ) SAVE .. 

ZEXO CC W= (CCWS TAK 2 FXDES = BLOCK NT RPTS 
SNSL TH=NO 

X x : x X x X x x . . . . . k.k. k h : 

+ k . Ex O.INI TATION 
is . . . . . . . . . . . . . . . . . . . . . . kirk 

BAL NK QEXO1 GO SSUE EX ( ) 
DC R OOOO 1 1 0 Ft. A G BYTF 
OC 3 OOOOOOOO 2ND FLAG PYTE 
OC All 1 ( 2) . COUNT ?) P C CWS N CHAN 

QEX WOO22 DC At 4 CCWS AK ... ADDRESS OF CCW CHAN 
OC A ( L. QEXOOO 22) 

QEXDOO22 DC CL 3 BLOCK NTRPTS 
DS OH 
ZWAT TMF = 
BAL LINK 1 QDELAY . . GO OFLAY FOR 

QDLY 0023. DC. A L2 lb HIS NUMBER OF SECONOS 

PRIMD E8 ZNCOS 
PRI MOF 6 BAL NK 1 QNCDS STEP CDS POINTER 

SE O NEX DEW CE 

TM RUNFLGS. W.K.) GO - ..... CK F- RUNN IN G. DEVICE 
BZ PRIMD E 6 NO BR 

ZEXCK CCW = (CCWSNSB 2) EXDES = SNS FOR DE PR MFD 
ME = 1 

CSW1 ADR = 16 CSW 1 C T = 0, SNSON= QN4 
C S STA=0C. 

. . . . . . . . . . . . . . . . . . . . . kick kirk 
k + k + k Ex IO INITIATION + k + k is 

. . . . . . . . . . . . . . . . . . . . . . k 
PAL LINK 1 QEXI O2 GO EXO WA. T AND CHECK RESULTS 
DC R OO l l l l l l FLAG R Y F. 
DC OOOOOOOO 2ND FLAG BYTE 
OC All ( 2) . COUNT OF COWS IN CHAN 

QEXW 0026. DC A 4 (CC WSNS B) AD) R FSS OF CCW CHAIN 
OC AL QEXDOO26 

QFXOOO26 OC CL17 t SNS FOR DE PRIMED" 
C EXTOO26 OC A. 2 l WA L TIME. 
* . EXPECT CC OF O AWA LA 9 F) 

EXPECT ONE IN TERRUPT 
EXPECT CSW 1 STATUS TO = OCOO 

k EXPEC T C S W COUNT TO = 0. 
EXPECT NO SENSE ERROR 8 TS . . 

OC R Ol OOOOll lST TAO CHECK Ft AG R YTE 
OC Bll loool " . 2ND I A(). CHECK FLAG BY IE 

QC KAO O27 OC At 1 ( ( 6 ) / 8 8-BYTE OFFSET TO CHA N E NO. 
OCKNOO2 7 DC A QN4) . ON SENSE MASK NUMBER. 

DS OH 

- (4) - 





OS 
XC 
ZGOCK 
BA 

DC 
OC 
DC 

CKOOO37 OC 
CKOO37 OC 

DS 

PRE 
BAL 
DC 

Qoo38 RF DC 
DS 
BCT 

PRI MNCK MVC 
EXPE 
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OH 
QPRCT LO (5) QPRCT LO 
C S W 1 STA = O & C S W C T = O NTC = SELCOS = QCOSA DR 

NK QIOCK . . GO CHECK RESULS OF THE EX) 
EXPECT CC OF O ( AWA LABLE ) 
EXPECT ONE INTERRUPT 
EXPECT C S W COUNY TO - O 
EXPECT NO SENSE ERROR B. S. 

P, 1 LOOOOLO: , 1ST MO CHECK FLAG BYTE, 
P. O. OOOO . . 2ND... I f C. CHECK FLAG. BYTE. 
B OOOOOOO 3 R D / C CHECK FLAG BYTE, 
AL2 QCDSADR-SEC D OFFSET TO SELECT COS ADDRESS 
X O4 C S W S ATUS MASK 
OH 

REFNUM 3 
NK QPRERR PR NT THE ERROR MESSAGE 

A 1 ( 128-0) NUMBER OF MSG NES 
A ( 3 ) . REFERENCE NUMBER N BINARY 
OH 
WK7 PR MDE 70 RETURN FOR NEXT DRIVE 

QS FM4 + 19 (2) QS NM4 - 19 
CCW = CCWSNS ) EX) ESs SNS FOR DE PRIMED CLEAREO 
CSW 1 AOR = OB C S W C T = O SNSOFF = QF 4. 
REFNU Me 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . 
the Ex O N T AT ON is is or ki 
lists site it is 

AL 
DC 
OC 
DC 

(QEX WOO4 O OC 
DC 

*QEXDOO 40 DC 

it 

DC 
DC 

OCKA OOA 1 DC 

NK QEXO3 GO EXO WA IT CHECK P R N T ERRORS 
B OO O FLAG BYTE, 
B OOOOOOOO 2ND FLAG BYTE, 
All (l) -- . COUNT OF ... CCS IN CHAIN 
A 4 (CC WSNS ADDRESS OF CCW CHAIN 
A OECD OO O ) 
CL 25 SNS FOR DE PR MED CLEAR ED 

EXPEC CC OF O AWA LABLE). . . . . 
EXPECT ONE INTERRUP 
EXPECT CSall--SAUS Ola - 9 OCOO -- 
EXPEC CSW COUNT TO = O. 

BOOOOOO S. A. O. CHECK FAG. PYE 
B 1 OOO 2ND I /O CHECK FLAG BYTE. 

Ali ( ( 08/8) 8-BYTE OFFSET TO CHAIN END. 
OCK FOOA DC AL OF 4). - FF SENSE MASK NUMBER 

-OC A 28-0) NUMBER. 9F SG LIMES 
OOO 42 RF OC All REFERENCE NUMBER N B NARY 

DS OH 

BA LINK MATCHCU GO- FETCH NEXT CONTROL UNIT 
P PR MOECA 
ZRTND 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . if 

s 
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: 
QC.K AS NSA 
QC KC SNSA 
OCKNS, NSA 
OCKF SNSA 

SNS ALC 

S. NSNR DY 

S NSF RMG 
SNSF RMC, 

SNS FR MRF 

SNS FR M 

SNSNR 

OC 

OC 
OC 
DC 
O. 
DC 
DS 

P 
ACT 
TM 
Bl 
IFMSG 

RA 
DC 
C 

DS 
TM 
R 
EMSG 
AL 

DC 
OC 
OS 
() 
ZPR) 
RA 
OC 

r) 
DC 
DS 
R 7 

MV C. 
MVC 
MWC 
N 
MVC. 

7 MCDS 
AL 

3,806,878 
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Ex p (T CC OF () ( AV A T L AFL E. ). 
E X P C T O N ERR S. 
Ex p C T CSW 1 STATUS T?) = O 3 OC . 
EX PR C T C SW2 STATUS TO = O 403 

R. OOOOOO . . . ST / CHECK FLAG R Y P. 

R 1 O l l l l l 2ND f () CHF C K FLAG R Y T E 
Al 6 W.8 8-BYTE OFFSET TO CHA N E N f). 
A ( l) . C S W COUNT MASK 
All QN3 ) . ON SENSF MASK NMF3 ER 
A QF 3 ) . ) FF SENSF MASK NMBF R 
OH 

SNS ALC RR F. N. F. R OR 
WK7, SNS ALL U RETRY ON T MF 
Q FC SDO 1 , X 4 O CK iNT, RFQ at T 
SN SMROY FR F. YES 
x NT REQD 2 

L NK 1 QZE MSG GO SET-UP THE MESSA GE F (R 2 P(RO 
A ( 9 ) BY TE COUNT 
CL 9 INT RFQ) 
OH 
QT FC SDO 1 + X O2 CK f F PROT ( ) T 
SNSERMG P, R F MOT 
f : DE W F P 

NK C FMSG GE) SFT - JP TH MESSA (, R F (P. J. J. F. 
AL 7) BYTE COUNT 
C 7 kDE W FP 
OH 
QF GA Q (QFR R 
PFFNUM= 73, MSG= RTN BY PASSED FOR IDF v 

NK QPRERR PR NT THE E RR?) R. Mr S S A F 
A 28 - 1 NUMA FR OF MSG NF. S. 
A 1 ( 3 ) . RE FE q E N C F NUMRE Q N - NARY 
A. 2 B - (2 ) R YTF C () JN T E N- N F LAG 
C. L2 RTN BY PASSF D FOR DEW 
OH 
SN SME R 3R F N E PR) R 
RUN F. GS ( WK RAN SET THF. RAN FLAG 
CLS FR 2, WK ) QTEC SOO + 1 3 MWF CU SER A a YTS 
T SFR 2 W Kl) QI FCSDO 1 + 1.5 MOVE TU SFR A R Y TFS 
TFE AT ( 1, WK1), QTEC SDO + 6 MOVE TU FF ATUR F. R. YT - 
TIFE AT ( WK 1 ), X. A F R F MOVE NON-FE ATR F R TS 
CUFF AT ( W K1), QT FC SOO + 7 MV C F E A T J R F - Y TF 

NK QNC DS ST EP CDS P () NT FR 
SF T Tr) Nix T (E V C F. 

S. NS AL LO R. R. F AN THER OR V F A WA I A - L. 

NK RE TRN 

6 a a t t t c : . . . . . . . k k . . . . . . . it the C : A N p q r), T N - , t w w w w . . . . . . 

r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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OCKNOO66 DC A QN3 ) . OM SE NSF MAS K NUMB R. 
QCK FOO66. DC AL QF 3 ) . FF SE NSF MASK NUMP, FR 

DC A 28 - O NUM FR OF MSG NFS, 
OOO67 R F DC AL 73 ) . REF RENCE NUMB, FR IN P NARY 

DS OH 
ZN CDS 
PAL NK QNCDS STEP CDS POINTER 

e SET TO. NFXT DE W CF 
BNZ C F ANS REURN TO CLE ANUP NEXT DEW 
P QD TERM TERMINA E THE SF CT N 

Z SNON ( OO 
O8 QN2 - A POINT 
4 OOOOOOO4. O' QN3 - YU S T A A 

OOOOOOOOOOOOOOOOOOOOOOOOOC?) r(YOOOOOOOOOOOOOOOOO?)OOO 

... . . . . . . . . . . . . . . . . . . . . . . g (N T SENSE MASKS k . . . . . . . . . . . . . . . . . 
. 

. . . . g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ON EQU l ON-P T MAS K NUMBFR 
QSNP OC AL 1 ( 0 ) . SENSE R Y TE POST ON . 

OC AL 1 ( QSNM ) . MASK L ENG. H. 
QSNM OC x OO 
() N2 FC 2 ON-R MAS K NUMP, FR 
OSMP2 C A 1 ( , ) SENSF R Y TE P?) S T ON 

OC At U OSN M2 ) . MASK Li FNGTH 
(SN M2 OC x O8 
:ON3 EQ ON-P T MASK NUMBER 
(SNP C At ( l . SENSF PYTF POS T (N. 

DC A QSNM 3 ) . MASK L E M GT H. 
iOS NM 3 D. x t OOOOOOO & O 
:QN4. FQ 4 (N-R T MAS K NMR FR 
SNP 4 C At ( ) SF NSF R Y T POS T ON . 

DC A ( OSNM 4 M A S K L E NG, H, 
OS NM4 OC x OOOOOOOOOOOOOOOOOOOOOOO () (OOOOOOOOOOOOOOOn OOOOOOOC? 
Q S TCN5 FQ) 

DS O 
A SNOF 4 O QF 

OO OP2 - UN US ED 
l, 20 OOOOOO80, (QF 3 - 
F : A OOF9F CBE4 OF FOF 4 lb?) Fr) FOOOOOOOOOOOO ?in?) O?) OOOOOOOO . ) 
FFA OO FDF C R F 4 OEF D F4 R OF DFF) 
FFA O OF 9 FAB E5 OEFF & 1 PDF DFD 
FFA OOF D F ABF4 OEF D F RDF DFD 
7 FAl 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO(n(?) OOOOO?h (0) ( J" 

. . . . . . . . . . . . . . . . . . . . FF R T SE NSF MASKS . . . . . . * * * * * * * * * * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

QF FQl l OFF - P T MASK NMR FR . 
QSF Pl DC AL 1 ( 0 ) . SENSE 3 YT - POS T ?) N. 

BO971 003 - (49) - 







3,806,878 
121 122 

TM QEXFLAG, QEXFOESC F AN EXIO DESCR T P T ON EXDES = ). S 
R Z. QFXN DES N PRESENT, STORE IT FOR ERR pr 
C WK2 O ( NK . PR N NG 
A NK l ( L INK 1 

MWC QD IS EX I B ( L. QD I SEX I B, 0 (LINK 1 
AR NK 1 WK2 

QEXNOE SN OS O 
A WK2 Q) SRF F + Q) SBFR P. (WK2) 

STC WK2 QD IS EX It 

S NK 1, QEXT FMP 
8 AL t NK QEXCEX () G EX FC UTE THE FX I 

NK QFX T E M Pll . GET INKAGE ADDR FSS - 
TM QF LGR QQXCK - QQXPE - I F WAIT AND CHECK AR ENT TO BE 
BZ QRES REGS INCLUDED IN EX ( ) S JR ROUTINE RETURN 

* PROC EED WITH THE WAT AND THE / O CHECK 
QEXWA DS OH 

MVC Qw OT ME ( 2) QT MEDFL T S TORE DEFAULT T MF 
MW I QW OFLAG X 80 SET FOR WA T = YES 
TM QEXFLAG, QEXPTIME . IF N?) ME PARAM ET FR PRF SENT, 
Bf QEXNTM EP BRANCH, 
MWC QW IT I ME (2), O LINK l S Trn RE TIME PROVIDF (). 
LA NK 2 ( L NK ) 

QEX NTM EP OS OH 

ST TNKl, QEXT E M Pl 
RAL NK QWA T . G?) WA T. 

L NK 1 QEXT E M Pl 
B QIOCKO GO CHEC, K R FSULT S. 

R QRES REGS G) RES ORF REGS AND R - T J R N 

QEXO1 STORA GE CONSTANTS FLAGS, 
DS OF 

QFXT FMP 1 OC XL4 OO TEMPORARY STORAGE . 
OCHSNS OC A 2 ( 24 STORAGE SFNSE-LENGTH | N CHA N. 
QUC SNS DC AL 2 (2 4 ) . STORA GE SNS - TH UN T-C-F C K 

QEX FLAG DC XL 2 OO NKAGE FLAG R Y TES 
QV ARY EQU X 4O - CDS AD OR OFFSET PRF SFNT 
OE XFC HSN FOU x 30 - CHAN SENSE-LENGTH FLAGS 
(QEX FUCSN FOU x OC . - UN T - C - K SENSE-LENGTH FLAGS 
QEXFOFSC F QU X O2 - EXO DESCR PT ON PRESFNT, 
EXFT ME EQU X Ol - T ME PR FSFNT 

OF XL R EQU x AO A YTE 2 FLAGS - RRARY UN T COMMAND 
QFXN n C L R QU X 40 - DO NOT CL FAR TEC R S FNSF AR A 

XSNS NO FQ x 2C - BY PASS (S N T-CHK SENSE 
OEXN C L R F QU X 1 C - DON'T CL FAR T FC R. 

: . . . . . . . . . . . . . . x x k + x x . k l k is WA SUBROUT IN E 6 + x x . . ex: x x x x x x k h g {r 
k 
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RA 

RAL 
C 
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NK AGF W T H N?) PAR AME TER S : 

LINK QWA 

OF FAULTS TO : 
CDSA OR = CDS ADOR FROM LAST - X 
WA T = Y S 
T ME = 99 

L NKAGE WITH PAR AME TERS: 

I NK 1 QWA 2 
XL OO FLAG Y VE 
B T 0 = 1 WA T = A NY. 
R l = WA T = DE 
P. T 2 = 1, T ME = PARAMF TFR FURN IS HE D. 
RT 3 = 1, Poll = YES PARAMETER FURN ISHF (n. 
R T 4 = 1 PURGF = YES 
AL 2 ( INTEGER) MAXIMUM WAIT T MF N SECONOS 
OH 

: A STER ISKE) DC. S. PRESENT (NLY I F CORRESPOND NG FLAC, T 
S FUA TO ONF 

k & r + . . . . . . . . . . . . . . . . . . . k + k + k k + k + k + x x : x x : x x : x : x : x . . . . e. a . . . . . . . . . . 
OW A f) S. 

STM 
MV 
? 

OW A 2 DS 
ST M 
MVC 

OWAC MN DS 

MVC 
MW 
MWC 

M 
HZ 
A 
M 

RA 
MWC 
t. A 

OW A NOTMF ? S 
QWA NY MF DS 

ST 
RAL 

M. 
R Z. 

R 

:: OW A 8, 2 

BO97). OO3 

OH . Z WA T W H N P A R AME TERS ENTRY 
WKOL NK QOLT REGS SAVE TFS T S R GS. 
(WAFL AGS X OO . ZERO FLAC, AYT F 
OW AC MN 

(- 

WKO, LINK, QOLT REGS - SAVE TEST'S REGS. 
QWAFL AGS ( 1 O ( L NK SAV, FLAG BY TF PAR A M T E Q. 
OH 

QW CDS 4 QCDS AOR STORE WA T 1 O DEFAULT PARAMETERS 
Qw I OFLAG X 8O 
Qw I OT IME (2 ) = A2 (99 . 

QWAFLAGS X FF 
OWANT I ME 
Lt NK 1 NK ) . STORE PROW DED PAR AM ET R S N TE 
QWAFL AGS QWAFT IME . The WAIT IO MACRO. 
QW ANOTME 
OWIOT ME 2 () ( NK 1 STORE TIME 

NK 2 NK 1 
O 
OH 

NK QEXT FMP l ?? WA 
RL NK 1 QWA T A 

NK 1 QFX T E MP GE NK AGE A DR F. S. S. 
QFLp,B, QQXCK+QQxPE . F in CHECK NOT Tn AF Nr. Une D 
QR ESRFGS GO RF TURN 

Q?)C KO GO CHECK R FSULTS 

St PR OUT NES CONSTANTS AND STRAGE . 
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O WAFL AGS )C XLl OO 
QWAF ANY ECU X 8 O 
QWAF DE E QU X 4 O 
QWAFT ME EQU X 20 
(QWAFPOL L E QU X O 
QWAFPR GE EQU X OR 

if k d e i r ( : x : x 4 + k + k k + 4 k it is a k f O CHECK 

L INKAGE : 

126 
PARAM ET FRS FLAG R Y TE. 
F WA T = ANY 
F 1 W A T = CE . 
F , T IMF PARAMF TER PRESENT . 
F , POLLING TO TAKE PLACE. 
F 1 PURGE = YES 

SUBROUTINE 4: k h : x x x . . . . . x x x x . . . . ) 

RAL TNK QIOCK 
DC. x2 OO FLAG BY ES (SF E FOU S AT ENO (F 

xx ROUT NE 
1. OC XL OO 3R) FLAG R. YT F. 
k DC A L2 OFFSET TO ADDRESS SELECT WF S 

NF v FR PRESFNT W T H ZFXPE (nR 2 EXCK 
8. DC XL OR XL 2 N T AL STAT J S M A S K 
DC All OFFSET FROM START F CCW (HAN T 

XP TO FN) NG A?) D R N DOJR E - WOR) 
COUNT 

DC XL OR XL 2 C S W S T A U S M ASK 
4 OC At 1 R A2 C S CCUNT MASK 

k + DC XLl OR XL2 CS wa STATUS M ASK. 
r + DC AL 2 OFFSET TO CONT NGF N C () NNF C T RTN 

4. DC All iy OF SENS E-MASK OF XPT () () N. R. TS 
tkDC All # OF SE NSF-MASK () F XPT D OFF B TS 

1. # AST FRISKED DC S WILL NOT BF PRESENT UNLESS INDICATED BY 
THE 3 T S N THE FLA? f Y F. S. 

th. . . . . . . . . . . . . . . . . k + k + k + k, t + 4 + k + k . . . . . . . k + k + k + k . . . . . . . . . . k . . . . . . . . . . . 
k SJRR (UT NES REGISTER USA GE: 
r WK () WK 1 WK2 WK3 , WK4 - WORK RE?, S. 

WK5 - TECB EVENT FELD POINTER 

Q C.C.K DS OH Z OCK ( ZGOCK) ENTR Y P N 
STM WKO LINK, Q OLT REGS SAVE ). T'S REGS 

Q (CKO DS OH ZEXCK , 2 EXPE ENTR Y PONT . 

k PR EL MINARY H US EKEEP ING 
MW I QMRCC, C. " " . BLANK RCW D MESSAGES COLUMN 
MV QMRT SC 
MW I QMRC, l, C 
MV ') MR C2, C 

MVC. QMx IS X ( 4 QMX SX - BLANK XPT D MFS S A GF St A T A AR EAS 
Mv?. QMx.C. lx ( 16), QMXC 1X-1 . 
MV? QMXC 2 X ( 4 'QMXC 2 X-l 

MV QPR MSGCT, X OO . ZFR) MESSAGE-COUNT AccuMLAT (). 
SR WK2 WK2 
ST- WK2, QF LGA . (, EAR FRROR FLAG R Y T S S 
STC WK2 QPRFCC WS Z.F. R F A L. NG CCW NJ MP, FR 
XC QMACUM QMA CUM C E A R C S W A) )R STATS, C (NT AC JMS 
XC QCKCLA DR (Q(KCL BYT) QCKCLA DR CLEAR PRINT PRINT FLAGS. 
XC QEXPOLRS (QEXPCL R ), QEX CLRS CE AR ExP FC T E D STORA GE 
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RA 
DC 

QNOT ME OU DS 
LA 
LA 
BA 
CL 
3E 
A 

t. A 
PAL 

'QMTM DOUT DS 

C.. I 
PL 
O 
DS 
TM 
R Z. 
LA 
PO 
A rR 
OS 
B 

Q MNOSNSD 

QMST PSN 

OMCHKSNS DS 

RNF 
TM 

M 
P 
OS 
H 

TM 
EO 
R 
LH 
DS 
OS 
STH 

O MC HKSN2 

'QT MPREN 
OMUCOCC R 

LTR 
BZ 
O 

XC 
TM 
R7 
C 
A 
A 
A 

DS 
LA 
A 

TM 

MNON M 

BO97 003 

137 
NK, Q MSFR M 

AL 2 (QMT OT-SEC D 
QMNO SNSO 
OH 
WK OMEX TO 
WK2 CEX OCDE . 

NK QCKCODE 
QWA TCOE X 0 8 
QMTM DUT 
WK QMWATO 
WK2 GWA IC DE 

NK QCKCOD F 
O 

QMRC CR X F2 . 
(QMCHKSNS 
QFLGA QQCC23 
OH 
QMF G8, X O 3 
QM NOSNS R 

NK 1 2 NK 1 ) 
(QMST PLS N 
LINK 1 O 
O 
OMNOSNS R 

OH 
(MCCR X F 
(MCHKSN 2 . 
QF, G A OOCC ER 
QM CHKSN2 
(QMSTATUS, X O2 
Q MNOSNSO . 
OH 
WK2 UC SNS 
QM STATUS, X O2 
(), MPUCS 
(MUC) C. C. R. 
wk 2 CCHSNS 
O 
O 
WK2 QSNSLN 

WK2, WK2 . 
QMN (SNSD 
PRC TL 2 QQRSNS 

QSNS M S K, Q SNS MSK 
QMF LGB, OMFP . 
OMNONM 
WK2 O ( , INK l 
WK3 QSNP 
LINK QMF NDMS K . 

NK 1 L NK1 ) 

OH 
WK 3 QS FPO 
WK ? 
QMFL GA QMF B 

3,806,878 
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GO SFT UP TIME OUT ERROR MESSAGE 
AN?) S K P SENSE DATA CHECK AND 
PR NT OUT 

CHECK Ex O AND WA IT O MACRO 
RETURN CODES 

F T MED CUT WA TO CODE 
BRANCH, 

F RCW) COND IT ON CODE WAS O OR 
GO CHF C K SFNSE DATA AS REQUESTED 

NO SENSE DATA IS AWA IABLE 

STEP L NK R E G AROUND THE SENSE-MASK 
NUMBER FY TES PRESENT 

(, ?) NO ON COOF RECF W (), 
AND 

AND F UN T C - F C K NOT RFC E V E O 
GO NO SENSE DATA AWAL. A. E. 

GFT N T -CHECK SENSE LENGT 

GO SENSE F O S - (LFP TEMP 
F NO JN T-CHECK OCCURRFO, 

GE CHAN S SENSE-LENGTH, 
4 : T E M p 

SAVE SENSE - YH FOR MESSAGE OUTPUT 

F SF NSF - ENGTH IS ZERO 
BRANCH, 
FLAG P R N T R CVO SENSE . 

ON R T SENSE MASK NUMBER 
PROVIDF), BRANCH, 
GT ON MASK NUMPER 
GET ADDRESS OF ON MASK NUMBER . 
GO CREATE ON B ERROR MASK 

F NO 

GET ADDRESS OF DEFAUL T OFF MASK 

F DEFAUL T OFF MASK SPECIFIED 
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O 
TM 
R Z. 

C. 
A 

- A 
QM OF DE - OS 

PAL 

pMNO OFF DS 
Q MNOSNSR DS 

M 

XC 
MV 
LA 
BA 
A 

B.A., 
TM 
R7 

MV I 
MV 
MV I 
A 

RAL 
A 

R. A. 

QS NM GP DS 
A 
A 

'QSNMGP2 
T 

PZ 
PA. 

QSN MGP 4 LA 
BCT 

3,806,878 
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()M OF DFF FRAN?. H. 
r) MFL GP, QMFO . F N?) OFF MASK PR v I ()F(), 
Q MNO OFF . PR ANC. H. 
WK2 O ( - NK ) . GF T () FF MASK NUMBER 
WK 3 QS FP . GFT ADDRESS OF OFF MASK l 
LINK l (LINK ) 
OH G?) CR F ATF OR F R T E R ROR MASK 
R. NK QMF FOMSK 

OH 
OH 
QPRC. T L 2, Q QRSNS K TO P R N SNS DATA 
(SNM GEX A R F N?) T 

QS NMS Gl ( QS NMS GA.) QS NMS?, . CL FAR SNS MSG ADDRESSES 
QS NM POR O C F A R SNS MSG ADR S S AWE PON TER 
WKO QTECSDO 1 . CONVERT SNS DATA TO EP, CDC 
L NK QC NVRT 
WK QR V S N M 1 . M? V E SNS DATA O OUTPUT AREA 

NK, Q SNMOVE 

(QPRC T L QQ ERS NS . CK SNS ERROR FLAG 
QS NMG P A R F NO FRROR 

Q RWS NM) C : " . SFT FRR) R F A G ON SNS DATA NFS 
QR V SNM2 C k . . 
Q SNMP?) R, 4 . SF T S N S MSG ADR S S AVE PON TER 
WKO QS NSMS K . C () NV FR T SNS MASK T() EC D. C 
t. INK, QC NVRT 
WK 3 () MK SNM M?). WF SNS MASK Y?) (), T P J T AREA 

NK Q SNMOVE 

O 
WK5 QS NMS G A DRS () F. F. R S T S N S MSG ADDRESS 
WKO, 4: . NJMP, FR ? F MESSAGE S T OT A. 
WK O ( WK5 ) . FF , C. AORS OF MSG 
WK WK l . CK F W A LIO ADRS 
QS NM GP 4 PLACE IN MG AREA F YES 

NK QM SERM2 

WK 5, 4 (WK5 . PO N T TO NEXT MFSSAGF 
WKO QSNMGP2 . CONTINUE WHEN ALL MSGS CHECKED 

... . . . . . . . . . . . . x : y Ex I () MACRO - # * * * * * * * * * * ************ 
k . . . . . . . . . . xxx xx + x x : y : x + 4 x + x * * * * * * * * * * * * * * * * * * * * * * * ***** 
QXCE x I () ) S 

STM 
QE x I OMAC LA 

CN) to 

OH NK 1 , K, QS v REGS2 . S A VF REGS FROM OLT SF's 
Rl 4 ROO 88 . RETURN ADOR ESS 
O 4 6, Ex IT go BRANCH TO LINKAGE SUP ROUT IN 
R OOOOOOOO . CONTRL PROGRAM FLAGS 
AL 2 ) . MACRO LEVEL 
C 2 35 . MACRO () 
A QTEC R ) . TE CB AD OR FSS 
A ( QC, DST ) ADDRESS OF CONFIGUR AT TON DATA 
A : ) CCW ADDRESS 
AL l . CCW COUNT 
A. l. (6) . FL. A? R Y TE 
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Ft. AG Y T E E F N T ON 
B I () - AT TMN 

r 

RO OBR OS OH 
S C R 5 QEX OCDE ST ORE RETURN ?)) . 
PAL INK QRE GR STR . 
PR NK RETURN AFT FR REST? R ING RE GS 

; : k + . . . . k 4 x : x : x k . . . . . . . . . . k + k WA MACR?) . . . . . . . . . . . . ex: a g g g g g g g : 

it k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; 
Q DE LAY DS OH 

MWC OW OT MF 2 O ( L. NK 1 STORE DES RED DE LAY T E ME 
XC QW O ECR ( & ), QW OTECP ZER?) TE CB AO (OR FSS - 
MV QW OFLAG X 'OO . AERO WAIT O FLAGS 
A NK 2 ( t NK ) 

P QWATOH 
OW A DS O 

My C QW TO TE CB ( 4 = A QTECB) STOP E TE CB ADR . ( IT MAY HAVE 
REEN WIPED WA A CEL AY OPT (YN. 

OW A TH OS OH 
STM NK 1 WK QS WR EGS 2 SAWF RFGS FROM OT ( S) EP 

NK QW (COS S A V E L E V AOR FOR OPRNT 
MV? QPRO EVA D ( 2) 2 NK 1. ) 

OWA MAC LA R 4 ROO89 RETURN ADDRESS 
CNOP 0 , 4. 
AL R1 i? EXIT . BRANCH TO LINKAGE SUROUT NE 

QWA TLST C R OOOOOOOO CN R (). PROGRAM FLAGS 
OC A 2 ) . MACRO EVEL 
DC C. L2 36 MACR) f) 
C A OTECB) ; TEC B ADDRESS 
DC At QC OST A ) ORESS OF CONFIGUR AT N () A T A 
OC All til 28) . FLAGS 

ex FLAG F FLO OEF N T N : 
R O - WA Te YES 

r - POL 

C At 2 (99) T ME N SECONDS 
ROO89 OS () RETURN ON HAL FOR D BOUND ARY 

STC R 15 QWA TC. DE STORF RETURN CODE 
AL L NK QR EGR STR 

RR NK RETURN AFTER RESTOR NG REGS 
QT MEDFL T DC AL2(99 ) . WA, T = Y FS DEFAULT ME 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CDS TABLF it be k . . . . . . . . . . . . . . . . . . 

r x . . . . . . . . . ex: ex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

QCDSL N FQ ?) + 6 LENGTH OF EACH CDS FNTRY 
QC, OSF G EO f is DEW CF FLAGS, AR FA - ENGTH | N C (, ?)S N 
OC)SA OR OS F . ADDRESS OF ACT W R Y W. C. OS 
OC. OSF NO DS F ADf RF SS OF LAST CDS TABLE ENTRY 
(QCDST S CL ( OC OS N: 6 CDS ENTRY A8L F 

. . . . . . . . . . . . . . . . . . . . . . . . .'; it is ST ECB MAC R?) : . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . e. ex . . . . . . . . . . . . . . . . . . . is . . . . . . . . . . . . k . . . . . . . . . . . . . . 

397 () () 3 - (62) - 
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DFFAUL T OFF BIT SENSE M ASK. 
Q SF PO OC A O STAR NG POST ON IS BYTE O. 

OC A L Q S FMO MASK L ENGTH, 
O SF MO DC X FFA O OF 9 OARE 4 OF Fr) F 4 RDF F DOOOOOOOOOO ROOOOOO 

QFX IOCOE ?)C XL OO LAST EX I () RETURN CODE 
QWA TCOE OC XL OO AST W A Y RETURN COOF . 
C NE OC C - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - 

* + k + k + k . . . . k + k + k + k + k . . k + k + 4 + STATUS FLAGS k + k + k + k . . . . . . . . . . . . . . . . . 

k . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; , . . . . . . . . 

FRROR STATUS FLAGS 
7 FROE D R Y Q OCK SUBROUTINE 
OS OH 

QFL GA OC AL 0 ) . IF FLAG = 1 
OOERR FO X B O ERROR OCCURRED PR N T THE ERROR 
QQCCER FOy x 40" . CC FRR OR 
QQ SER FOU X 20 N T A SATUS ERROR 
QQ S E R FQ X O C S W ERROR 
Q QS2 ER FOU X O8 CSW2 FRROR 
QQSNFR EOU X O4 SENSF ERROR 

OF L G A DC AL O F FLAG = 
OOCC 2.3 EOU X 80 RCVO C. WAS 2 R 3 
OAD FC)ty X 4 O C S W A)?) RESS WAS A) 

OOS Q J X 20 C S W S A TLS WAS A) 
QQCT FOU x 1. Of S W COUNT WAS PAO 

+ NON-FRROR STATUS FLAGS 
FGF C A ( ) IF FLAG = 

QQPRT EQ x R?) PRT N T THE MFSS AGF 
QQL B FOU X & O CURRF NT OPFRA T )N IS ON A R RARY 

O?)xCK () X 2O ZEXCK NIT I AY ON 
QQXPE FOU X O ZE XPE N T AT ON 
'QQL PERR F QU X OA OPING ON ERROR FLAC, 
QOCL NUP FQU X O4 N C F ANAP SUBROUT NE FLAG 
QQFRU AD F Qu x p2 . FRU CODE IN ERROR MSG 
CFL GL FQ 4 - OF GA k LENGTH OF FLAGS AREA is k . . . . . . . . . 

A FRED BY DEVICE SCHEDU. FR 

sk () F W C F STA TUS FLAGS SE UP W A A SRF W MACRO 
NEW E R N E ROED STORE O BY AS RE W MACRO SUBROUT INF 

QFL GO OC All O F FLAG = 
QQDNR FOU X B O N TER WENT ON REQ D ( OF V NOT R F ADY ) 
QQDFP FQ) xt 4 O DEW CE IS F L E PROTECT FD 
'QQN7 T FO x 2 O DE W C E S NOT A 7- R ACK OR V 
OON9 FOU X" of DEVICE IS NOT A 2-TRK-NRZI DR 1 v E. 
QQNPE FQ) x Ost E W CE IS NOT - T R ACK - PF OR 1 v E. 
QOM 79 FOU x O& DEW GE IS NOT 7 E NOT 9 TRK NRZ 
(SNF RF Q QQN7 - QQN9T QQNPE+QQN 79 RF QUT RED FE AT JR FS FLAGS. 
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QRTNFLG E QU QR TNCT+ SRT NEFLG-RT NEMAP. FLAGS 
QRTNM EQ X 8O MANJAL INTERVENT ON FLAG 
QR TN ADR EQU QRTNCTL + $RT NE EXT-RT NEMAP R (nuTiNE Ador FSS 

. . . . . . . . . . . . . . . . . CON) T ) NAL BRANCH E QUA TES . . . . . . . . . . g . . . . . . . 

AFTER COMPARE NSTRUCT ONS 
3- FOU 2 RRANCH ON A HIGH 
B FO 4 FRANCH CN A LOW 
RE F OU PR ANCH C N A E QUAt 
F. N- FQU 13 . FRANC. H. N. A NOT H GH 
PNL EC) ll ARANCH ON A N T W . 

The other flowcharted tests can be similarly implemented 

in the same manner as set forth above. Such source code is not 

included because it would be cumulative, rather than instructive. --- 

While the invention has been particularly shown and 
described with reference to preferred embodiments 
thereof, it will be understood by those skilled in the art 
that various changes in form and details may be made 
therein without departing from the spirit and scope of 
the invention. 
What is claimed is: 
1. In interfacing circuits for generating an anomalous 

indication from a subsystem in response to a requesting 
signal from a controlling data processing system inter 
connected with said subsystem via said interfacing cir 
cuits, means chaining said subsystem to a CPU, means 
supplying a flag signal, 
means selectively setting a diagnostic mode, 
memory means for maintaining a status indication 
and a flag signal, means gating said status indica 
tion, 

30 

35 

40 

45 

50 

55 

60 

65 

logic means responsive to said requesting signal and 
another signal to generate a gating signal, 

the improvement including in combination: 
AND circuit means jointly responsive to said request 

ing signal and a flag signal from said subsystem to 
supply an enabling signal, 

said subsystem capable of setting said flag signal only 
when chained to a CPU and in a diagnostic mode 
of operation, 

encoding means responsive to said status indication 
or to said enabling signal to generate a code permu 
tation representing said status indication, and 

said gating means being responsive to said enabling 
signal or to said gating signal to gate said code per 
mutation to said CPU. 
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